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[From tbb Amebican Jouhnal or Science, Vol. XXX, November, 1885.] 



Thomas Bland was born at Newark, Nottinghamshire, Eng- 
land, Oct. 4, 1809. His father, Dr. Thomas Bland, was a physi- 
cian. His mother was a Shepard, and a niece of Richard Shepard, 
who was a conchologist, from whom she acquired a love of natu- 
ral history which led her to make collections of plants, minerals 
and shells, and this love of nature was inherited by her son 
Thomas. He was educated at Charter House School in London, 
where he was a classmate of Thackeray. He subsequently studied 
law and entered upon its practice in London. In May, 1836, he 
became a Fellow of the Royal Geological Society of London. In 
1842 he removed to Barbaaoes and thence to Jamaica, where he 
resided until about 1850, collecting largely in various departments 
of natural history, especially in oironchology. While at Jamaica 
be made the acquaintance of Prof. C. B. Adams, then of Middle- 
bury College, Vermont. A close friendship ensued which ended 
only with the untimely death of the latter in 1853. In 1850 Mr. 
Bland returned to England, and after a stay of a few months, 
accepted the appointment of superintendent of a gold mine at 
Marmato, New Granada. In J 852 he removed to New York, 
where the remainder of his life was spent in various agencies con- 
nected with mining and other enterprises. Of late years he had 
suffered much from impaired hfealth, becoming for the last few 
months incapacitated for mental labor, and on the 20th August, 
1885, he passed peacefully away. 

Though Mr. Bland was always interested in general science, he 
seems to have received the special direction toward the study of 
terrestrial mollusks from his intimate friendship in Jamaica with 
Prof. Adams. He devoted himself to the wonderfully rich fauna 
of the West India islands, and continuing the labors which Prof. 
Adams had begun, he soon became a leading authority on that 
branch. His general knowledge of science led him to devote par- 
ticular attention to the subject of geographical distribution, so 
philosophically treated in his published papers. When in South 
America, he collected largely and corresponded on the subject 
with all the prominent European conchologists. Again, on re- 
moving to New York, he became, through Prof. Adams, ac- 
quainted with the American couchologists, and formed a strong 
friendship especially with Mr. Wheatley and Mr. Redfield. 
Through the latter he became a member of the New York Ly- 
ceum of Natural History, and was for many years a most useful 
member of its publication committee. He was also a member of 
the Natural History Societies of Boston, Philadelphia, and other 

r American cities, and the intimate personal friend and correspond- 

f ent of all the American conchologists. 



In 1856 he became acquainted with Mr. W. G. Binney, who 
was just commencing the continuation of his father's work on the 
Terrestrial Mollusks of North America. An intimate friendship 
was established which was only broken by the death of Mr. 
Bland. The association of these two in the study of our land 
shells resulted in a series of publications which has thoroughly 
elucidated the subject. If these publications have any excellence, 
it is owing to the happy combination of untiring zeal and inher- 
ited love of the subject, with all the traditions of the collections 
and collectors on one side, and on the other the absence of preju- 
dice, the extended experience, the general scientific training and 
especially the philosophic mind of Mr. Bland. 

A detailed catalogue of Mr. Bland's scientific writings, seventy- 
two in number, has been prepared and published by Mr. A. F. Gray. 

Finally, it must be said that Mr. Bland was a genial acquaint- 
ance and a most self-sacrificing friend, ever ready with assistance, 
advice, encouragement or consolation, as these qualities might be 
required. w. g. b. 
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PREFACE. 



The compiler takes pleasure in placing before students of 
American Conchology, a complete list of the scientific writings of 
Mr. Thomas Bland, who has so thoroughly studied the mollusks 
of North America and the West Indies. His contributions to 
Geographical Distribution of the Terrestrial Mollusks, his notes 
on Classification, Dentition, Anatomy, etc., have been most val- 
uable; and it is with the hope that the list may render these 
papers more accessible that their titles are now brought together 
in chronological order. 

Many of the papers have been published jointly with Mr. Wm. 
G. Binney ; such joint publications are indicated by an asterisk 
(*) which is prefixed to their respective titles. 

The papers published in the " Journal de Conchyliologie" were 
translated into French by M. H. Crosse from Mr. Bland's original 
manuscripts. 

The compiler here acknowledges the kindly aid of Mr. Bland 
who has most materially aided him in the preparation of the list. 

Arthur F. Gray. 

Danversport, Mass., 
Feb., 1884. 

(») 
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LIST OF PAPERS. 

1852-1888. 

1. Catalogue of the Terrestrial Shells of St. Thomas, West 

Indies. — Prof. C. B. Adams. Contributions to Conchol- 
ogy, I, No. 11, pp. 215-224, Oct., 1852. 

2. On the ClausUia of America. Same, pp. 224-228 ; same 

date. 

8. Catalogue of Terrestrial Shells collected by T. Bland in New 
Grenada, in 1851.— Same, pp. 228-230, and No. 12, pp. 
231-233 ; same date. 

4. Facts and Principles relating to the Origin, and the Geo- 

graphical Distribution of Mollusca. — Am. Journ. Sci. and 
Arts, 2nd Series, Vol. XIV, pp. 389-404, Nov., 1852. 

5. Notes sur les causes de T6rosion des coquilles fluviatiles. — 

Journ. de Conch., Vol. IV, No. 3, pp. 306-308, July, 1853. 

6. Note on the Geographical Distribution of the Terrestrial 

Mollusks which inhabit the Island of St. Thomas, W. I. — 
Annals Lye. Nat. Hist., N. Y., Vol. VI, pp. 74-75, 1854. 

7. On the Absorption of Parts of the Internal Structure of 

their Shells by the Animals of Stoastoma, Lucidella, Tro- 
chatella, Helicina and Proserpina. — Same, pp. 75-77. 

8. On Proserpina opalina, C. B. Ad., and Helix proserpinula, 

Pfr.— Same, pp. 77-78. 

9. Notes on Certain Terrestrial Mollusks which inhabit the 

West Indies.— Same, Vol. VI, pp. 147-155, Oct., 1855. 

[This paper contains the following notes, viz. : 
I. On the Occurrence of Pupa bicotor, Hutton, in the Island of St. 

Thomas. 
IT. On the Animal of Proterpina. 

III. On the Structure of the Axis of the Shell of Cylindrella. 

IV. Corrections and Additional Facts, especially as to the Habitat of 
Sundry Species.] 

10. Description of two New Species of North American Helicidce. 
—Same, pp. 277-280, pi. IX, Feb., 1858. 

[Helix Edvardsi and H. tculptiiis described.] 

(5) 
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11. Remarks on certain Species of North American Helicidce; 

with Note on the Toothed Helices of North America. — 
Same, Vol. VI, pp. 280-302, 336-362, pi. IX, Feb., 1858 ; 
Vol. VII, pp. 26-39, Jan., 1859, pp. 115-142, Apr., 1860, 
pp. 420-448, pi. IV, Feb., 1862. 

[These papers were also issued in pamphlet form :— Part I, New York, 
1858; Part II, New York, 1860; Part III, New York, 1863; all repaged. 

The new species described are Helix pustuloides, PoBteUiana, auri- 
formis, espiloca, introferm*, ChrUtyi, WheatUyi, Carpenteriana, Down- 
ieana, triodontoidei and labrosa.] 

12. Notice of Land and Fresh water Shells collected by Dr. J. 6. 

Cooper, in the Rocky Mountains, etc., in 1860. — Same, 
Vol. VII, pp. 862-370, pi. IV, June, 1861. 

[This paper was published jointly with Dr. J. G. Cooper; it contains 
descriptions of Helix polygyreUa and Afullani.] 

13. On the Geographical Distribution of the Genera and Species 

of Land Shells of the West India Islands, with a Cata- 
logue of the species of each Island. — Same, pp. 835-361, 
June, 1861. 

[Also published in pamphlet form, with dedication to the memory of 
the then late Prof. C. B. Adams and his son C. B. Adams, with Pref- 
ace, 1861.] 

14. On the Family Pi-oserpinaeea, with Description of a New 

Species of the Genus Proserpina. — Same, Vol. VIII, pp. 
13-17, May, 1863. 

[Pr—crpina Swifti described.] 

15. Remarks on Classification of North American Helices by 

European Authors, and especially by H. & A. Adams and 
Albers.— Same, Vol. VIII, pp. 17-40, Oct., 1863. 

[Together with and included under this title, will be found a "Catalogue 
of the Species of Helix which inhabit North America (exclusive of 
the Pacific Coast and Mexico) arranged especially with reference to 
the forms of the Shells and showing the Genera and Subgenera in 
which they are placed by Pfeiffer and Aibers; "also "Descriptions of 
the principal Genera and Subgenera, in which certain North Ameri- 
can Species of Helix are arranged by Albers, ' Die Helicon' 2nd Ed.," 
with an Addendum containing " Catalogue of the Species of Helix 
which inhabit North America West of the Rocky Mountains, from the 
extreme North to the northern limit of Mexico, exclusive of those 
marked t in the preceding Catalogue."] 

16. Note on the Buccal Plate (Jaw) in certain Genera of the 

Family Cyclostomacea. — Am. Journ. Conch., Vol. I, pp. 
45-46, pi. 5, Feb., 1865. 
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17. Note on Certain Insect Larva-Sacs described as Species of 

VcUwtce.— Ann. Lye. Nat. Hist., N. Y., Vol. VIII, pp. 144- 
149, May, 1865. 

18. Memoir of Charles B. Adams, late Professor of Zoology in 

Amherst College, Massachusetts, with Portrait. — Am. 
Journ. Conch., Vol. I, pp. 191-204, July, 1865. 

. -* 19. Notes on Certain Terrestrial Moilusca, with Descriptions of 

( ^* New Species. Ann. Lye. Nat. Hist., N. Y., Vol. VIII, pp. 

155-170, with wood-cuts, November, 1865. 

[Genus PraterpineUa formed, and Proserpinella Berendti, Stenopiu 1 
OtUUUngi, Helix contpecta, Succinta Sillimaniy S, Strtchiana and S. 
Verriai described.] • 

20. Remarks on the Origin and Distribution of the Operculated 

Land Shells, which inhabit the Continent of America and 
the West Indies, with a Catalogue of the American spe- 
cies. — Am. Journ. Conch., Vol. II, pp. 54-68, Jan., 1866, 
pp. 136-143, April, 1866. 

21. Note on the Internal Structure of Megaspira. Same, Vol. 

II, p. 64, with wood-cut, Jan., 1866. 

22. Remarks on the Distribution of the Inoperculated Land 

Shells which inhabit the Continent of America and the 
West Indies.— Same, Vol. II, pp. 349-370, Oct., 1866. 

[Mr. Bland adds a " Catalogue of the Genera and Subgenera (of In- 
operculated Land Shells) which are specifically represented on the 
American Continent and in the West Indies," and describes with 
much detail the peculiar features of the distribution of the Inoper- 
culates in the different West Indian sub-provinces.] 

23. Descriptions of New Species of North American Land 

Shells.— Same, Vol. II, pp. 371-374, pi. 21, Oct., 1866. 

[New species described are : Helix Jacksoni, H. Fcbigeri, H. rtgntycan*, 
and Sucdnea Higginti.] 

24. Notes on certain Terrestrial Moilusca, with descriptions of 

new species. — Ann. Lye. Nat. Hist., N. Y., Vol. IX, pp. 
76-85, with figures, April, 1868. (Continued from Vol. 
VIII, p. 170.) 

25. Notes on the Land Shells of Trinidad, Grenada and Do- 

minica, and also of Curacao and Buen Ayre, W. I. — Am. 
Journ. Conch., Vol. IV, pp. 177-192, Feb., 1869. 
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26. Additional Notes on the Geographical Distribution of Land 

Shells in the West Indies. Ann. Lye. Nat. Hist., N. Y., 
Vol. IX, pp. 238-241, June, 1869. 

27. On the Lingual Dentition studied by the Microscope and 

Photography. — Am. Journ. Conch., Vol. V, pp. 37-38, pi. , 
XI, July, 1869, by Mr. W. G. Binney, with a Note by 
Thos. Bland. 

*28. Land and Fresh-water Shells of North America, Part I ; Pul- 
monata Geophila (in connection with Mr. W. G. Binney) pp. 
316 and wood-cuts. — Smithsonian Misc. Collections, Wash- 
ington, 1869. 

♦29. Notes on Lingual Dentition of Mollusca, No. 1. — Ann. 
Lye. Nat. Hist., N. Y., Vol. IX, pp. 281-295, wood-cuts, 
Feb., 1870. 

*30. Notes on Lingual Dentition. — Am. Journ. Conch., Vol. VI, 
pp. 202-215, wood-cuts, and pi. IX, April, 1871. 

31. Notes relating to the Physical Geography and Geology of, 
and the Distribution of Terrestrial Mollusca in certain of 
the West India Islands. — Proc. Am. Phil. Soc, pp. 56-63, 
March, 1871. 

*32. Note on the genus Pineria, and on the Lingual Dentition of 
Pineria Viequensis, Pfr. — Ann. Lye. Nat. Hist., N. Y., 
Vol. X, pp. 22-27, Feb., 1871. 

*33. Notes on the Lingual Dentition of Pompholyx effusa. — Am. 
Journ. Conch., Vol. VI, pp. 312-313, pi. XVIII, June, 
1871. 

♦34. On the Lingual Dentition of Clausilia tridens, Chemn. — 
Same, Vol. VII, pp. 28-29, pi. II, Aug., 1871. 

*35. On the Lingual Dentition of Helicina occulta, — Same, Vol. 
VII, pp. 29-30, pi. II, Aug., 1871. 

•36. On the Lingual Dentition of Limncea appressa. Say, and 
Limnoea megasoma^ Say. — Same, Vol. VII, pp. 161-162, 
pi. XII, Nov., 1871. 

*37. On the Lingual Dentition of Veronkella. — Same, Vol. VII, 
pp. 163-164, pi. XII, Nov., 1871. 
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•38. On the Lingual Dentition of Helix turbuiiformis, Pfr., and 
other species of Terrestrial Mollusca. — Ann. Lye. Nat. 
Hist., N. Y., Vol. X, pp. 79-82, pi. II, July, 1871. 

39. Description of a New Species of Mollusk of the genus HelU 
etna.— Same, Vol. X, pp. 186-187, May, 1872. 

[JSMfoina GloynH.) 

^ *40. On the Systematic Arrangement of North American Terres- 

trial Mollusca.— Same, Vol. X, pp. 158-169, April, 1872. 

[In connection with aboYe "Note on SOht itweniootor, Fer/and other 
species from Mauritius," pp. 18&-170, appeared.] 

•41. On the Lingual Dentition and Jaws of Terrestrial Mollusca, 
No. 3. — Am. Journ. Conch., Vol. VII, pp. 174-184, March, 

1872. 

*42. On the Lingual Dentition of BlandieUa, Geomelania and Am- 
phibulima.—S&me, Vol. VII, pp. 185-186, pi. XVII, March, 
1872. 

♦43. On the Lingual Dentition of Nanina. — Same, Vol. VII, pp. 
188-189, pi. XVII, March, 1872. 

♦44. On the Lingual Dentition of Macroceramus Gossei, Pfr. — 
Same, Vol. VII, p. 187, pi. XVII, March, 1872. 

•45. On the Generic Position of Helix Newberryana. — Same, 
Vol. VII, pp. 190-191, pi. XVII, March, 1872. 

•46. Notes on the Lingual Dentition of certain species of North 
American Land Shells. — Proc. Phila. Acad. Nat. Sci., pp. 
135-187, 1872. 

♦47. On the Relations of Certain Genera of Terrestrial Mollusca 
of, or related to, the sub-family Succininoe, with Notes on 
the Lingual Dentition of Succinea appendicutata, Pfr. — 
Ann. Lye. Nat. Hist., N. Y., Vol. X, pp. 198-207, pi. IX, 
Oct., 1872. 

•48. Description of Hemphillia^ a new genus of Terrestrial Mol- 
lusks.— Same, Vol. X, pp. 208-211, pi. IX, Oct., 1872. 

[BemphOUa gktndiUota described.] 

*49. On the Lingual Dentition of Certain Terrestrial Pulmonata, 
foreign to the United States [with] Additional Note on the 
Genus AmphibuUma.— Vol. X, pp. 219-225, Dec., 1872, 
Jan., 1873. 
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*50. On the Lingual Dentition of Gceotis. — Same, Vol. X, pp. 
252-255, pi. XI, Jan., 1873. 

*51. Note on a Curious Form of Lingual Dentition in Physa. — 
Same, Vol. X, pp. 255-257,pl. XI, Jan., 1878. 

*52. On the Lingual Dentition and Jaw of Certain Terrestrial 
Fulmonata from the United States, with Remarks on their 
Systematic Value. — Proc. Phila. Acad. Nat. Sci., pp. 240- 
256, pi. I, 1873. 

♦53. On Prophysaon, a new Pulmonate Mollusk, on Ariolimax, 
on Helix lychnuchus and other species. — Ann. Lye. Nat. 
Hist., N. Y., Vol. X, pp. 293-811, pi. XIII-XIV, 1873. 

54. On the Physical Geography of, and the Distribution of Ter- 

restrial Mollusca in the Bahama Islands. — Same, Vol. X, 
pp. 311-324, June, 1873. 

55. Note 8ur la distribution g£ographique de V Amphibulima pa- 

tula, Bruguiere. — Journ. de Conch., Vol. XXI, pp. 842- 
347, Oct., 1873. 

56. On the Lingual Dentition and Anatomy of Achatineila, and 

other Pulmonata. — Ann. Lye. Nat. Hist., N. Y., Vol. X, 
pp. 331-351, pi. XV, XVI, Nov., 1878. 

57. Description of a New Species of Helix and Note on J9T. 

Mobiliana, Lea. — Ann. Lye. Nat. Hist., N. Y., Vol. X, pp. 
361-363, Jan., 1874. 

[Helix (Mesodon) Wetherbyi described.] 

58. Notes on Certain Terrestrial Mollusks, with Descriptions of 

New Species.— Same, Vol. XI, pp. 72-87, Feb., 1874. 

[Species described are: Zonitc* Lanrtngi, Helix SargeiUi, Macroccra- 
muM SwifH* Af* Kiaiteanus.] 

59. Note on Classification of the Achatinellce. — Same, Vol. XI, 

pp. 191-194, Nov., 1875. 

{.This paper was appended to a paper "On Genitalia, Jaw and Lingual 
Dentition of certain species of Fulmonata/' by W. G. Binney.] 

60. Note on the Sub-generic Character of Helix Jamaicensis, 

Chemn., and on certain Terrestrial Mollusks from Haiti; 
with Description of a New Species of Helix from Colorado, 
—Same, Vol. XI, pp. 146-154, May, 1875. 

[Helix Ingertollii described.] 
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List of Scientific Papers. 11 

61. Examen critique de certaines especes da Continent American 

et des Antilles, d6crites dans la Monographie des Helicina 
(Conchologica Iconica) de L. Reeve (2) comroe apparte- 
nant a ce genre. — Journ. de Conch., Vol. XV, pp. 245- 
252, June, 1875. 

[*An abridged translation was published in the Quar. Journ. Conch., 
Vol. I, pp. 105-107, Nov., 1875, with Notes by the translator, C. P. 
Gloyne.] 

62. Notes on certain Terrestrial Mollusks, with description of a 

New Species of the Genus Amphibulima. — Ann. Lye. Nat. 

Hist., N. Y., Vol. XI, pp. 197-200, Nov., 1875. 

» 

[Amphibulima Rawsoni* and Helix Van Nottrandi described.] 

63. Note on the Genus Bourciera. — Quar. Journ. Conch., Vol. I, 

p. 128, Feb., 1876. 

64. Catalogue of the Terrestrial Air-breathing Mollusks of the 

United States and Adjacent Territories of North America, 
Oct., 1878. 

[A list published for private distribution.] 

65. Notes entitled "Alfred R. Wallace on the Colors of Ani- 

mals." — Science News, Vol. I, pp. 52-55 and 84-86, Dec, 
1878, and Jan., 1879. 

[These Notes have especial reference to the colors of the shells of Ter- 
restrial Mollusks.] 

66. Description of a New Species of Triodopsis from New Mex- 

ico. — Ann. N. Y. Acad. Sciences, Vol. II, pp. 115-116, 
with wood-cuts, Nov., 1880. 

[TriodopHt Levettei described.] 

67. On the Relations of the Flora and Fauna of Santa Cruz, 

West Indies.— Same, pp. 117-126, Jan., 1881. 

68. Notes on Macroceramus Kieneri^ Pfr., and M. pontifieus, 

Gould. — Same, pp. 127-128, with wood-cuts, Jan., 1881. 

69. Descriptions of two New Species of Zonites, from Tennessee. 

—Same, pp. 868-369, with wood-cuts, May, 1883. 

[Zonitt* Wheatleyi and Z. petrophUu*.] 

70. Notes on the Land Shells which inhabit the Islands of Aruba, 

Curacao and Buen Ayre. — Same, pp. May, 1883. 
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71. In " Contributions to the Natural History of tbe Valley of 

Quito, II, by the late Prof. James Orton. — Am. Nat., Vol. 
V, pp. 693-698. Nov., 1871. The author published: 
"Notes on the Terrestrial Mollusca of the Valley of Quito, 
with a Catalogue of the Species," by T. Bland, pp. 
696-698. 

72. In " Island Life," by Alfred Russel Wallace, Part II, Chap. 

XII (New York Edition, p. 256, 1881), the author pub- &' 

lished a " List of the Land Shells of Bermuda," furnished 
by T. Bland. 
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By Thoo/ Bland. 



Reprinted from the Annals of the Lyceum of Netnhtf History, Febnuujf 1888. 



1.— Helix Edvardsi. 



m* n 



Plate IX. Fig. 14-16. 



T. imperforate, lenticulari, carinata, tenuiuscula, fulvft. ; epidermide 
castanea, supra in striis pilosis prostratis minutis elevata, — infra tuber- 
calis *acatis minutis creberrime munita, quro juxta aperturam setos 
erectos gerunt; spir& convexo-conoidea ; anfr. 5, complanatis, lente 
accrescentibas ; ultimo antice gibbo, snbito subdeflexo; apice minute 
granulato; basi convexo, parum indentata, lineis numerosis spiralibus 
sub epidermide impressis ; suturA profunde impressa ; apertura obliqua, 
transversa, auriformi; dente angustd, subarcuatA, lamelliformi, prse- 
longa, parietis aperturalis coarctata; perist margine supero acnto, 
parum reflexo, infero subarcuato, depresso, subrefiexo, et ad anfractum 
- ultimum subappresso, callo dentiformi intus instructo, obsolete inciso. 

Anr. Ltc. Nat. Hbt. Nnw Toms. Vol. VL No. 8 <fc 9. FEBKUARY, 1808. 









» * * • • • 



' « - . : . • \ 



& 



» 

2 Descriptions of Two New Species of 

Shell imperforate, lenticular, carinate, the carina obsolete 
near the aperture, rather thin, beneath the epidermis pale 
brown ; the epidermis dark chestnut color, with numerous 
minute curved hair-like processes lying flat upon, and attached 
to the epidermidal surface of the upper whorls in the direction 
of the incremental strise, the epidermis at the base covered f 

with acute, raised, transverse tubercles, most numerous, and 
having erect bristles near the aperture ; spire convex-conoid ; 
whorls five, flattened, gradually increasing, the last gibbous 
above, suddenly but slightly deflected ; apex minutely granu- 
late ; base convex, little indented in the umbilical region, and 
with impressed spiral lines beneath the epidermis ; suture 
deeply impressed ; aperture oblique, transverse, auriform, nar- 
rowed by a slender slightly arcuate lamelliform parietal tooth 
extending across from the umbilical axis, and terminating with 
a short angular deflection within the aperture ; upper margin 
of the peristome acute, scarcely reflected, lower margin slightly 
arcuate, depressed, slightly reflected, and partially appressed to 
the body whorl, with a tooth-like callus within, having an 
almost obsolete notch in the centre. 

Diam. maj. 9, min. 8, alt. 5 mill. 

Habitat. — Mountains in Fayette, or Green Briar Co., Virgi- 
nia. W. H. Edwards 1 

Observations. — This species is allied to or rather interme- 
diate between H. barbigera Bedf. (Plate IX. figs. 4-7), and H. 
hirswta Say — the former connecting H. spinosa Lea with H. 
fraterna Say. It is smaller, more elevated, less acutely cari- 
nated, and readily distinguished from S. barbigera by the par- 
tially appressed, notched peristome, and the different character 
of the epidermis. In S. barbigera the attached hair-like epi- 
dermidal processes are produced, at the sutures and carina, 
into cilia which are entirely wanting in this species. The same 
processes, though less numerous, and sometimes almost obso- /* ^ 
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lete, are observable at the base of the former, while in the 
latter, the basal epidermis approaches in character to that of 
H. paUiata Say. The deep characteristic notch in H. hir&uta 
is considerably less developed in H. JEdvardH^ and the callus 
which connects the parietal tooth with the upper margin of 
the peristome in the former, does not exist in the latter. In 
the general character of the peristome the species under consi- 
deration resembles H. hirmta, while H. harbigera is in that 
particular more appropriately compared with H.fraterna Say. 
While naming this species after my friend Mr. Edwards, 
who collected it, I am quite aware of the objections to such 
specific names, but in the Genus Helix it seems almost a hope- 
less case to find, for a shell closely allied to several others, an 
unpreoccupied name derived from any distinct specific cha- 
racter. 



9.— Helix sculptilis. 

Plate IX. Fig. 11-13. 

T. obtecte perforata, saborbiculari, depressa, subpellucida, pallide 
cornea, nitenti, lineis transvcrsis regularibus concinne impressa ; spira 
parum elevata, subconvexa ; anfr. 7, planulatis, ultimo rapide accres- 
cente, prope aperturam £ diam. subsequanti ; basi planulatfc, leviter 
excavata ; suturft parum impressa ; apertura subobliqua, depressa, trans- 
versa, lunari ; perist. simplici, acuto, sinuato, margine columellari 
rapide et anguste reflexd, et perforationem minutam tegenti. 

Shell scarcely perforate, suborbicular, depressed, subpellucid, 
pale horn color above, of lighter shade beneath, shining, with 
regular, subequidistant, impressed transverse lines, those on 
the last whorl extending over the periphery, and converging 
in the umbilical excavation ; spire very little elevated, scarcely 
convex ; whorls 7, planulate, the last rapidly increasing, equal 
at the aperture to J the diam. of the shell, beneath flattened, 
pr , and little excavated in the umbilical region ; suture lightly 
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impressed; aperture scarcely oblique, depressed, transverse, 
lunate ; peristome simple, acute, sinuate, the columellar mar- 
gin very rapidly and narrowly reflected over, and almost 
entirely covering the very small perforation. 
Diara. maj. 12£, min. 11, alt 5 mill. 

Habitat. — " The Anantehely Mountains, which are a local 
spur of the Alleghany Mountains in North Carolina, just where 
that State touches Georgia and Tennessee." Bishop Elliott ! 

A single specimen of this very interesting species was found 
in the locality above mentioned, by Bishop Elliott, in whose 
cabinet I noticed it some months ago. In sculpture it is closely 
allied to 27. indentata Say, of which it might almost be termed 
a gigantic variety, but the impressed strisa are more numerous, 
and closer together. The form of the aperture is very near 
that of H. inornata Binney.* 

The general aspect of this shell reminds one of the Asiatic 
group, to which H. resplendent Phil, and IT. vitrinoides 
Desh. belong. 



XXXV. — Remarks on certain Species of North American 

Hdicidce. 

By Thomas Bland. 
Read February 22, 1858. 

It appears not a little singular that many of the Helices of 
the United States are but imperfectly understood, and that 
much contrariety of opinion exists both there and in Europe 



* This species is well known and understood, but I rather doubt its identity 
with K inornata Say. 
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regarding them. This is particularly the case as to some of 
the species described by Thomas Say. To a considerable 
extent it may be attributed to the inaccessibility of Say's wri- 
tings, now happily remedied by the recent publication of all 
relating to the terrestrial species by Mr. W. G. Binney. 
^ Some of the species have been moreover hitherto rare, and 

seeing how much they vary, an extensive suite of specimens 
can alone enable a Oonchologist to arrive at any satisfactory 
conclusion on points in dispute. 

The valuable work of the late Dr. Amos Binney, only recent- 
ly completed under the supervision of Dr. A. A. Gould, has 
added very much to our knowledge of the subject, but the text, 
written some years since, scarcely gives the information or the 
opinions as to several of the groups, which more recent study 
of them, and the present appreciation of the value of specific 
characters, would seem to demand and justify. 

It is to be regretted that some of the specimens of the Land 
shells, deposited by Say at the Academy in Philadelphia, have 
been lost, and I fear that not all of those remaining are, strictly 
speaking, entirely reliable. 

Mr. Isaac Lea has described a considerable number of species, 
and published figures of some of them, but the descriptions are 
generally by no means ample, and the figures not always satis- 
factory. 

In Europe there has certainly been disregard of the writings 
of American authors, which, with the adoption there of Rafines- 
quean names, has added to the prevailing confusion. 

Dr. Pfeiffer has published some grievous errors in his works, 
but has unquestionably been puzzled by the conflicting views 
of American Conchologists. 

In reviewing the North American Land Shells, we must not 
overlook the fact, that in no part of the world have species such 
a wide distribution in latitude, owing it may be argued to the 
direction, from north to south, of the Rocky and Apalachian 
Mountain chains. 
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The fact of wide distribution of identical or closely allied 
forms is admitted, but how far attributable to the physical out- 
lines of the Continent, or to circumstances connected with their 
original creation, are subjects of deep interest* 

Very many of the species present great variations, — so much 
so as to induce difference of opinion as to whether individuals V 

should be considered simply varieties, or valid species. Our 
knowledge of the limits of variation is very circumscribed and 
unsatisfactory, and we know little or nothing of the causes of 
this variation, — whether due to physical circumstances or to 
creative power. 

Several species have a tendency to run into, or are repre- 
sented by acutely carinated forms ; 27". alternate Say is thus 
represented by H. Cumberlcmdiana Lea, 27*. paUiaia Say by 
27". hdicoides Lea, 27". stenotrema Fer. by 27" spinosa Lea, and I 
may add 27". Troostiana Lea by H.fatigiata Say. The metro- 
polis of the carinated forms seems to be Tennessee. 

The sculpturing and epidermis also greatly vary ; the fine 
incremental strisa of the Ohio 27". aUernata, are replaced in the 
South by strongly developed ribs, and in some individuals of 
27*. palliata, the rough epidermis described by Say is wholly 
wanting. The situation of the teeth on the peristome is by no 
means constant, especially in 271 tridentata Say. 

A careful examination of the animals of the varieties of the 
species would be a most valuable contribution to science, — it 
would show to what extent variation in the shell prevails, with- 
out variation in its living tenant. 

The local distribution of varieties renders it most important, 
in seeking to identify the species of Authors, to learn from 
whence their specimens were obtained, and to study examples 
from the same locality. 



* It is worthy of remark, that in the limited area of the Ialand of Jamaica, the 
forms of H. acuta Lam. differ as widely as those of H. alternate Say, distri- 
buted over the North American continent from Canada to Texas. 



* 
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Having enjoyed the advantage of much intercourse, as well 
personal as by correspondence, with Mr. W. G. Binney, to whose 
liberality I am greatly indebted for very many specimens, and 
also for information derived from his numerous correspondents, 
and from a study of his late father's papers, and cabinet, I de- 
s^ sire to publish my views on some of the North American species 

(especially those described by Say), in the hope that they will 
at least aid in the elucidation of questions regarding them. 

For the extensive suite of specimens in my cabinet I am un- 
der much obligation to many friends and correspondents, and 
particularly to Bishop Elliott. I would also acknowledge the 
very interesting and instructive correspondence had two years 
ago with Mr. R. J. Shuttleworth. 

My thanks are due to my friend Mr. Edward Magens for the 
excellent figures on Plate ix. which illustrate this paper. 



Helix fhtigiata Say. 

Plate IX. Fig. 17—20. 
SYNONYMY. 

Polygyra* fatigiata Say Diss, of Useful Knowledge, II. p. 229. 1829. 

" . Desc. of some new Terr, and Fluv. Shells 

of N. Amer., p. 1. No. 3. 1840. 

Helix faUgiata Binn. Boat Jl. HL, p. 388 ex parte (excl. Syn. et fig.) 

1840. 
— — Texasiana var. B. Chemn. ed. 2. Helix I., p. 86 (excl. desc. Syn. 

et fig.). 1846. 

" j3. Pfr. Mon. Hel. I. No. 1086 (excl. desc. et Syn.). 

1848. 



* Mr. W. G. Binney informs me, that this specific name waa written originally 
in Say's Ma, fastigiata. Pfeiffer (Malak. Blatt 1856) objects to fatigiata as 
not being a Latin word. The former would certainly be more correct, and was 
doubtless intended, but seeing that it has been need by Hutton for another species, 
I retain the latter. 



8 liemarTcs on Certain Species of 

Helix Dorfeuilliana Desk. Fer. Hist. I. p. 73, tab. 69 D. fig. 3. (excl. 

Syn.). 

Texasiana Desk. 1. c. p. 74 (excl. desc. Syn. et fig.). 

fatigiata Binn. Terr. Moll. n. p. 193, ex parte (excl. Syn.) pi. 

xxxix. fig. 4. 1851. 

Skuttl. Diag. n. Moll. p. 17 (Bern. Mittheil.). 1852. 



Polygyra " W. G. Binn. Reprint of Say's Descr. of Terr. Shells 

of N. Amer. p. 37. 1857. 

In order to appreciate correctly Say's species, his remarkably 
lucid description and remarks should be carefully studied ; for 
facility of reference I subjoin them : 

"Polygyra fatigiata. Shell convex beneath, nearly plane above, the 
spire being hardly perceptibly elevated ; whorls a little over six, com- 
pressed, acutely car mated, crossed by numerous raised, equidistant lines, 
which form grooves between them ; superior surface not at all convex ; 
aperture subreniform ; labrum reflected, regularly arcuated, describing 
two-thirds of a circle ; within two toothed, lower tooth conic obtuse, 
superior tooth compressed, transverse, placed farther within the aper- 
ture than the inner one, from which it is separated by a wide and deep 
and obvious sinus; labrum with a very profound duplicature; which 
has a concave surface, but with no emargination near its acute tip; 
beneath exhibiting only two volutions, without any distinct groove on 
the external one near the suture ; beneath the carina the elevated lines 
are obsolete. 

"Greatest breadth seven-twentieths of an inch. 

"Found by Mr. Lesueur in the vicinity of New Harmony. It is very 
closely allied to that species which I described under the name of 
plicata ; the character of the mouth is very similar, but in that shell, 
such is the situation and form of the teeth of the labrum, that at first 
view they do not seem to be separated by a remarkable sinus, and the 
inferior tooth is compressed and larger than the other ; the duplicature 
of its labrum is emarginate near the tip. The present species is also 
larger, carinated, and the elevated lines are obsolete below the carina." 

No doubt can exist as to the form indicated by Say under 
the above description, and it is strange that the species should 
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have been so much misapprehended. A specimen deposited 
by Say in the Cabinet of the Academy of Nat. Sci. of Phila- 
delphia is still preserved there, — it entirely agrees with his de- 
scription, and with Binney's figure (PI. xxxix. fig. 4.), in the 
"Terrestrial Mollusks." 

Dr. Binney in the Bost. Jl. unites fatigiata with~27". plicata 
Say, 27". Troostiana Lea, and H. Dwfeuilliana Lea, adopting 
the first specific name, that ofplicata, otherwise having priority, 
being preoccupied. His figure (PI. xix. fig. 3) represents 
Troostiana Lea, a nearly allied form. The same views are 
expressed in the Terr. Moll. Binney gives there two figures, 
one (PL xxxix. fig. 4) of fatigiata, and the other (fig. 2) of 
Troostiana under the name of plicata. 

Pfeiffer traits fatigiata Binn. (27". Troostiana Lea), H. pit- 
cata Say, and IT. fatigiata Say, as synonyms of H. Texasiana 
Mor., which is certainly quite distinct, — adopts 27. Troostiana 
Lea as a good species, and confounds H. Doffeuilliana Lea 
with another species. 

The same errors prevail in Chemnitz (ed. 2),. and in Reeve's 
Conch. Icon., in neither of which works is fatigiata Say 
figured. 

Deshayes (Fer. Hist.) has fatigiata Say, and fatigiata Binn. 
in his synonymy of 27". Texasiana Mor., but describes and 
refers to a figure of the former, under the name of Dorfemlr 
liana Lea, of which he gives plicata Say as synonym. He 
refers to a specimen in Ferussac's collection, labelled plicata 
Say, but Say's name being preoccupied adopts Dorfeuilliana 
Lea, mentioning that he had himself proposed finitima. He 
admits the specific value of Troostiana Lea, with much doubt. 

Shuttleworth (Bern. Mittheil.) points out the errors of Pfeiflfer, 
correctly determines fatigiata Say, and JDoTfeuiUiana Desh., • 
and also Texasiana Mor., but at the date of that publication 
misconceived Dorfeuilliana Lea, and plicata Say. 

In justice to Mr. Shuttleworth I subjoin a copy of his accu- 
rate description, and of his observations ; they are in a Work 






10 Bemarks on Certain Specie* of 

not readily met with in the United States, and I should add 
were not accepted by Pfeiffer in 1856 (vid. Malak Blatt). 

Helix fatioiata Say. 

"T. spurie umbilicato- perforata, superne plana, subtus inflato-convexa, 
acute carinata, plicato-striata, striis subtus exilioribus, corneo-rufescens, 
superoe obscura, subtus nitidula; anfr. 6£, lente accresccntes, plani, 
ultimus ad apertnram brevissime deflexus et scrobiculato-constrictus, 
basi devins ; sntura satis profunda ; apertura subreniformis, valde coarc- 
tata; perist albidum, reflexum, marginibua dente tiiangulari-linguiformi 
profunde intrante junctis, dextro dente valido profunde immerso, basali 
dente minor© submarginali munito. 

"Diam. maj. 10, min. 9 ; alt 3 mill. 

44 Syn. Polygyra fatigiata Say Descr. of some new Terr, and Fluv. 

Shells of N. Amer. p. 1. No. 3. 
"Helix Dor/euilliana Desh.in Fer. Hist, I. p. 73, et tab. 69 D. fig. 3. 

"Hab. Spec, ultra 12 e Tennessee misit Lequereux : 

"06*. Sub nomine H. Texaaianre 3 species a cl. Pfeiffer confus® sunt. 

44 1. H. fatigiata Binn., qusa ad H. Troostianam Lea (H. plicata Say), 

pertinet # 

44 2. H. fatigiata Say, supra descripta. 

44 3. H. Texasiana Mor n ad quara forean tantum var. y pertinet Figura 

Kosteriana (Chemn., ed. 2. tab. 10. f. 11-12), ab H. Texasiana Mor., 

secundum exemplaria authentica in collectione Charpenteriana conser- 

vata, omnino abhorret, aut U. Troostiame mala delineatio, aut species 

mihi omnino ignota est. H. Texasiana Mor. non valde ab H. Hindsi 

Pfr. discrepat H. fatigiata Say differt ab H. Troostiana Lea, testa 

superne plana, acute carinata, dimensionibus majoribus, et dente supero 

majore et inagis conspicuo : ab II. Texasiana Mor. testa superne plana, 

carinata et dente supero profunde immerso, nee superficialiter in margine 

peristomatis sito." 

H. fatigiata Say is larger than Trooetiana Lea, plicata Say, 
and Dorfeuiltiana Lea} it is most nearly allied to the first, and 
through it is connected with the second, but wholly distinct from 
the last. The parietal tooth is more rectangular than that of 
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Troostiana, in which it is slightly emarginate near the tip, — 
but much more so mplioata y while the parietal tooth in Dor- 
feuUliana is rather quadrate. The teeth on the peristome in 
fatigiaia and Troostiana are much alike, as regards form, size, 
and position, — the superior one being the largest, — both are 
<j larger and transverse in Dorfeuittiana and in plicata* the 

inferior one being the largest in the latter. Behind the peri- 
stome there are two small pits, showing the situation of the 
teeth in fatigiaia and Troostiana y while there is scarcely more 
than a deep, well marked constriction in Dorfeuittiana. H. 
Troostiana has a slight groove on the inner side of the last 
whorl, the absence of which in fatigiaia is noticed by Say, 
but I scarcely consider that a good specific character. Fresh 
specimens of H. fatigiata are, I believe, covered with a very 
thin epidermia, on which hairs are sparingly Bcattered,-the 
scars of the hairs may be detected, especially on the last whorl, 
in denuded shells. 

JET. fatigiata has, at a short distance within the aperture on 
the base of the last whorl, a small, detached, erect, rounded 
tubercle, answering probably the same purpose in the economy 
of the animal, as the " fulcrum "* originally noticed by Mr. Lea 
(Observations Vol. V. p. 80) in JET. spinosa, though of a 
different construction. 

The measurements of my specimens agree with those given 
by Shuttleworth. 

For further illustration of the differences in the species in 
question, I refer to the accompanying figures. 

* In his "Notes on American Land Shells n (Proe. Acad. Nat. So., Phila. Oct. 
1867), Mr. W. G. Binney mentions having a specimen of E. fallax Say, in which 
there is "a well developed fulcrum as in H. tpinosa, Ac." I should explain that 
he received the specimen referred to from me (one of several given to me by 
Dr. Budd), and that it is by no means H. fallax, — rather a very large form of K 
vultuota Gould, or its dose ally. In the latter species, as well as in Mr. Binney*s 
shell, there is a short, somewhat transversely elongated tubercle, not rounded 
and obtuse, though in the same situation as in H. fatigiata. There is no such 
-*- process in H. fallax. 
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For fine specimens of H. fatigiata Say from Tennessee, I am 
undfer obligation to the late Judge Tappan, and to Mr. J. G. 

Anthony. 

Helix Troostiana Lea. 

Plate IX. Fig. 21-28. 

Synonymy. 

Polygyra Troostiana Lea Trans. Am. Phil. Soc. VI. p. 107. PL xxiv. 

fig. 110. 1838. 

Helix fatigiata Binn. Bosk Jl. III. p. 388, ex parte (excl. Syn.) — pi. 

xix. fig. 3. 1840. 

Troostiana Pfr. Mon. Hel. I. No. 1088. 1848. 

" Desk, in Fer. Hist. I. p. 75, tab. 69 D. fig. 4 ? 

" Chemn. ed. 2, Helix I. p. 376, tab. 65. fig. 21-24. 

fatigiata Binn. Terr. Moll. II. p. 193 ex parte (excl. Syn.) 1851. 

plicata " " " III. tab. xxxix. fig. 2. 

Troostiana Rv. Conch. Icon. Helix. No. 706. pi. cxx. fig. 702. 

1852. 
plicata Shuttl. Diag. n. Moll. p. 18 (Bern. Mitth.). 1852. 

Lea's description and remarks are as follows : — for copies of 
his figures see PI. IX. fig. 21, 22. 

" PoLYGYKA TR008TIANA. 

"T. superne subplanata, inferne subinflatA, cornea, longitudinaliter 
striata, late umbilicata ; anfr. 6 ; apertura lunata, tridentata. 

- " Shell above nearly flat, below somewhat inflated, horn color ; longi- 
tudinally striate, widely umbilicate ; whorls 6 ; aperture lunate, three 
toothed. 

" Habitat. — Tennessee. Prof. Troost. 

" Diam. .4, Length .2 of an inch. 

"Remarks. — This species strongly resembles P. Dorfeuilliana, herein 
described, being nearly of the same size, and possessing most of its cha- 
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racters. It differs, however, in the large solid tooth on the left lip 
being more angular, and in the two teeth on the right lip being some- 
what differently placed. In the striae it differs much, these being 
larger, mnch better defined, and passing over the whorls. In the umbi- 
licus it is wider, and shows more of the two whorls. This shell forms 
the fourth of a group, the form of the apertures of which is exceed- 
ingly alike, viz. P.fatigiata Say, P. plicate Say,* and P. Dorfeuilliana 
Nob." 

As already mentioned, Binney gives a figure of this species 
in the Boston JL as fatigiata Say, and in the Terr. Moll, as 
jplicataS&y. 

In Pfeiffer's Mon., in Chemnitz (ed. 2), and in Eeeve's 
Conch. Icon, no doubt is expressed as to Troostiana being a 
good species. The figures in the two latter works appear cer- 
tainly to be of Lea's shell. 

Deshayes, in Per. Hist, refers to its close affinity with his 
Dorfeuilliana {faiigicUa Say), of which he is inclined to treat 
it as a variety, — the figure to which he refers (PI. 69 D. fig. 4) 
is not altogether satisfactory. 

Shuttleworth in Diag. n. Moll. (1852), as already quoted, 
erroneously considered Troostiana Lea identical with plicata 
Say, and in his observations on H. Dysonifi in the same work, 
as scarcely more than a variety of DorfeuiUiana Lea, but he 
subsequently entertained a different opinion, as I shall pre- 
sently explain. 

Lea's description is unfortunately meagre, and his magnified 
figure, copied on PI. IX. fig. 22, does not correctly show the 
parietal tooth, — its form, indeed, as figured, might be referred 
to H. pUcato y but the size, form, and position of the two 
other teeth agree with Troostiana. 



* Mr. Lea in his remarks on H. Troostiana and B. DorfeuiUiana, refers to H. 
plicata Say, bat in fact alluded to H. puttula Fer., labelled plicata Say in his 
cabinet 

f For copy of the description and observations on this species see p. 295. 
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Mr. Lea Has kindly allowed me to examine his original spe- 
cimen, which differs from mine only in having the parietal 
tooth somewhat more emarginate. 

77. Troostiana is very closely allied to H.fatigiata Say, from 
which I separate it with some hesitation. In its fresh state it 
has a thin, sparingly hirsute epidermis. I have moreover two 
specimens in my cabinet (both hirsute), which are as acutely 
carinated as fatifiata, with the strue as prominent below as 
above, — (in one more numerous), but both having the parietal 
tooth of Troostiana. 

I am not altogether satisfied with the validity of Shuttle- 
worth's remark, that the superior tooth in fatigiata is larger 
and more conspicuous than in Troostiana. 

This species has the same tubercle within the last whorl as 
K. fatigiata. 

The following are the measurements of my specimens, — of 
one received from Judge Tappan, and agreeing with Mr. Lea's. 

Diam. maj. 8, min. 7, alt 3. 

Vwr. b. — carinata. Diam. maj. 9, min. 8, alt. 3. 

Var. c. — minor. Carinate, and with striflB below more nume- 
rous than above — an additional one being intercalated between 
nearly every pair passing over the carina. 

Diam. maj. 8, min. 7, alt. 3. 

Mr. W. G. Binney, in his "Notes on American Land Shells," 
remarks on the plates in the "Terrestrial Mollusks" in the 
following terms, — " Helix plicata Say. PL xxxix. Fig. 2. 
Mr. Say's type is preserved in the collection of the Academy. 
Having carefully compared it with Mr. Lea's original Troostir 
ana> I am led to believe them identical. In this case Mr. 
Lea's name alone will stand, as that of Mr. Say is pre-occu- 
pied." He adds, that of twenty-five specimens found in Ten- 
nessee by Bishop Elliott, " all were well marked II. Troosti- 
ana" Since our recent discussion of this subject, and further 
careful study of the specimens referred to, Mr. Binney 



<> 
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renounces the above opinion, believes with me that JBT. Troo* 
tiana Lea and H. plicata Say are distinct, and admits that the 
Bishop's specimens are of the latter species. 

There is a good specimen of H. Troostiana Lea in the cabi- 
net of the Academy, which was, I learn, received from Mr. 
Sowerby. 

For examples of this species from Tennessee, I am indebted 
to the late Judge Tappan, and to Mr. Postell of St. Simon's 
Island, Ga. 



Helix Hazard!. 

Plate IX. Pig. 27-80. 

Stkomtmy. 

Polygyra plicata Say Jl. Acad. Nat Sci. Phila. Vol. II. p. 161. 1821. 
Helix fatigiata Binn. Bosk Jl. III. p. 388 ex parte (excl. Syn, et pi. xix. 

fig. 3). 1840. 

Texasiana Pfr. Mon. Hel. I. p. 418 (excl. desc et Syn.). 1848. 

Dorfeuilliana Desk, in Fer. Hist. I. p. 73 (excl. desc. Syn. et 

fig.). 

— Texasiana Ckem. ed. 2 Helix. L p. 85 (excl. desc. Syn. et fig). 

— fatigiata Binn. Terr. Moll. II. p. 193 ex parte (excl. pi. xxxix. 

fig. 2). 1851. 

plicata W. G. Binney Reprint of Say's Desc. of Terr. Shells of 

N. Amer. 1856. 

Polygyra Troatiana W. G. Binney Notes on Amer. Land Shells, 

Proc. Acad. Nat Sci. Phila. p. 21. 1857. 

The following is Say's description with which his explana- 
tory remarks, accompanying the description of H. faUgiata^ 
should be studied. 

" Polygyra plicata. — Shell convex beneath, depressed above, spire 
slightly elevated ; whorls five, compreaed, crossed by numerous raised, 
equidistant lines, which form grooves between them ; aperture subreni- 
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form, labium reflected, regularly arcuated, describing two-thirds of a 
circle ; within two-toothed, teeth not separated by a remarkable sinus ; 
labrum with a profound duplicative, which terminates in an acute angle 
at the centre of the aperture ; beneath exhibiting only two volutions, 
of which the external one is slightly grooved near the suture. 

" Inhabits Alabama. Breadth one-fourth of an inch. Cabinet of the 
Academy. 

" This species is about the same size as P. avaraf but, besides other 
characters, it is sufficiently distinguished by the acute fold of the 
labrum. It was sent to the Academy by Mr. Samuel Hazard." 

No author appears to have correctly identified this species. 
If distinct, as I fully believe it to be, the name must be 
changed, inasmuch as JET. plicata Born is of prior date. Mr. 
W. G. Binney informs me that in Say's MS. there is an erased 
remark as to the name being pre-occupied, and proposing beta. 
As Ffeiffer has already trespassed on the Greek alphabet, I 
would suggest the propriety of dedicating the species to its 
discoverer, Mr. Hazard. 

This shell may be distinguished from fatigiata Say, and 
Troostiana Lea, independently of the absence of the carina, 
by its smaller size, and more particularly by the different 
form, relative size, and position of the teeth. In those species 
the superior tooth on the peristome is transverse, compressed, 
and larger than the inferior one, from which it is separated by 
a " remarkable sinus," distinctly visible on looking into the 
aperture; the inferior tooth is obtuse. Immediately behind 
the peristome, the position of the teeth is marked by small 



* Say describes P. avara as having 4 whorls, covered with numerous short 
robust hairs, and with no groove on the last whorl. He gives a quarter of an 
inch as the breadth. This in very different to the shells generally bearing the 
name of avara, I hare one specimen in my cabinet, given to me by Dr. Budd, 
which agrees closely with Say's description. 
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shallow pits, giving the character to the last whorl designated 
b y Shuttleworth " scrobuxdato-constridw" — the stria run over 
the whorl up to the peristome. In H. Hazwrdi, the two teeth 
on the peristome are of the same character as the superior one 
in fatigiata and Troottiajna, — the inferior tooth is however the 
largest, and so partially conceals the lower margin of the supe- 
rior one as to obstruct the view into the aperture, and give 
no appearance of separation " by a remarkable sinus." Both 
the teeth are more deeply seated than in the other species. 
The nature of the scrobiculation behind the peristome in H. 
Hazardi alone sufficiently distinguishes it from its allies. 
The space behind the peristome, and between it and the 
curved pit, showing the seat of the superior tooth, is convex 
and smooth, the stria not extending over it This character, 
as well as the form of the parietal and other teeth, is shown in 
Plate IX. fig. 27, 28. 

This species has, in common with fatigiata Say and Troos- 
ti<ma Lea, a thin, brown, but more sparingly hirsute epidermis. 
I have noticed the tubercle within the last whorl, near the 
aperture, in faiifiata and Troottuma, but no such process 
exists in the species now under consideration. In M. Hazwrdi, 
the inferior tooth of the labrum, at its inner end, is continued 
back within the aperture, forming a white erect lamella on 
the floor of the whorl, parallel with, and leaving a narrow 
sinus between it and the inner wall, to which it is joined at its 
extremity, about 2& mill, from the edge of the peristome. The 
position of this lamella can be seen through the shell. 

In my remarks on 27! fatigiata I have referred to the cha- 
racter of the parietal tooth in this species. 

The size of my specimens is constant, viz., Diam., maj. 7, 
min. 6, alt 3 mill. 

In the Cabinet of the Academy at Philadelphia there are 
three specimens (dead shells), labelled 27! pUoata Say, and 
with memorandum on the label that they were deposited by 
Say. The habitat given is Kentucky. These specimens agree 

2 
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entirely with Bishop Elliott's, from one of which my figures 
were taken. 

For the beautiful specimens in my cabinet, I am indebted to 
Bishop Elliott, who collected them in Murray Co., Georgia, 
and Soquatchee Valley, Tenn. He has recently sent me also, 
" the only one found in a pretty extensive search in the Cum- 
berland Mountains, Tennessee." 



Helix Dorfteuilliana Lea. 

Flat* IX. Fig. 24-26* 

Polygyra Borfeuilliana Lea Trans. Amer. Phil. Soc. VI. p. 107, pi. 

xxiv. fig. 118. 1838. 

Helix fatigiata Binn. Boat Jl. HI. p. 388 ex parte, (excl. Syn. et fig.) 

1840. 

u a Terr. Moll. II. p. 193 ex parte, (excl. Syn. et 

fig.) 1851. 

(non Pfr. — Desh. in Fer. Hist — Chemn. — Reeve.) 

The following is a copy of Mr. Lea's description, — his figures 
are copied on Plate IX. fig. 24, 25. 

"Polygyra dorfeuilliana. 

"T. superne obtuso-conica, inferne subraflata, nitida, cornea, longitu- 
dinaliter striata, late umbilicata ; anfr. 6 ; apertura lunata, tridentata. 

" Shell above obtusely conical, below somewhat inflated, shining, horn 
color; longitudinally striate, widely umbilicate; whorls six; aperture 
lunate, three toothed. , 

u Uab. — Ohio. Mr. Dorfeuille, Cincinnati. 
" Diam. .8 ; Length .2 of an inch. 

"Remarks. — I adopt Mr. Say's genus Polygyny believing the divi- 
sion, though very artificial, quite as good as many made by Lamarck. 
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This species has, like P. fatigiata Say and P. plieata Say, one large 
tooth on the left lip, and two smaller ones on the right lip. It differs 
from the first in not being carinate, from the last in being larger, and 
having larger striae. In the Borfeuilliana the tooth on the left lip is 
large and square, with an indentation in the centre. The view into the 
month is nearly obstructed by the teeth, leaving, to appearance, three 
nearly square apertures. The superior part of the shell is striate, while 
the inferior part is nearly smooth, and exhibits two volutions. I have 
seen but a single specimen, which, I believe, is the only one obtained 
by Mr. Dorfeuille, who obligingly sent it to me." 

I have already mentioned that Binney, both in the Boston 
JL and Terr. Moll., treats this species as identical with fatigi- 
ata Say, plieata Say, and Troostiana Lea, and that Deshayes 
confounds it with the two former. 

Lea's Dorfeuilliana is certainly not described in Pfeiffer, 
Chemnitz (ed. 2), or Reeve, nor is there any figure of it in the 
two latter works. In all of them Honduras is erroneously 
given as one of the habitats, and I believe that they describe 
and figure the Honduras species, referred to by ShutUeworth 
(Diag. N. Moll. p. 16), in the following terms : — 

"Helix dtsonl 

" T. late et subperspective umbilicata, depressa, nitida, rufo-cornea, 
superne brevissime conoidea, plicato-striata, subtus inflata, striis exilio- 
ribus subobsoletis, lineisque paucis interruptis spiralibus circa umbilicum 
impressis obscure notata; anfr. 5}, convexiusculi, lente accrescentes, 
ultimus vix descendens, angulatus; sutura profunda; apertura majus- 
cula, auriformis, tridentata: dente 1, valido, obliquo, pliciformi, in 
pariete aperturali intrante ; perist. reflexum, album, dentibus 2 margina- 
libus intus munitum. 

"Syn. Helix Dorftuilliana Pfr. 1. c. p. 410, No. 1067, non Lea, et 

excl. fig. Fer. 
« <' Chemn. ed. 2, t 65, fig. 26-28. 
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u Hab. — In Honduras (Dyson). 

" Obs. — Spec. 6 vidi. Species nnllo modo cum H. Dorfenilliana Lea 
confundenda, qua, ultimo anfractu subtus devio umbilicum tantum spu- 
rium et rimalem ostendente, revera solummodo perforata est DifFert 
insuper H. Dorfeuilliana Lea, dente parietali magno, fere tetragono, 
linguiformi, peristomatis margins jungendo. H. Dorfenilliana Lea (ad 
specimen unicnm descripta) viz nisi H. Troostiana Lea varietas. H. 
Dysoni H. fallaci et Hopetonensi proximo affinis videtur." 

Shuttleworth gives no measurements. 

In January, 1856, Mr. Shuttleworth wrote to me, acknow- 
ledging receipt of some shells sent to him for examination, and 
which I had not then determined. 

As to one, agreeing with my figure 26 on PI. ix., he said, 
" this is R. Dorfeuilliana Lea, which I had never seen, but I 
find Albers has it unnamed from Texas, and I was on the point 
of describing it as a new species, so little does Lea's figure 
agree." The shell referred to may be a variety of Lea's species, 
to which certainly it is allied ; it is distinct, however, from fatir 
giata, Troostiana, and Hazardi. 

With respect to another shell, the same as my figure 25 a. 
PI. ix., Shuttleworth remarked, " this is, I suppose, the true 
27. plicata Say, but not being able to compare Say's descrip- 
tion, I am not sure, — it is at all events distinct from JET. Dor- 
fenilliana l&SLjfatigiata Say, and Troostiana Lea." 

I find on examination of Mr. Lea's original specimen of 
Dorfeuilliana, that it entirely agrees with the form supposed 
by Mr. Shuttleworth to be plicata Say. The magnified figure 
of the aperture (PL ix. fig. 25 a.), taken from a specimen in 
my cabinet, agrees nearly with Mr. Lea's figure (PJ. ix. 
fig. 25). 

Pfeiffer refers in the Synonymy of his Doffeuilliana to the 
figures in Chemnitz and Beeve, of which I annex copies (PI. 
ix. fig. 31, 32), in order to show how widely they differ from 
Lea's species, and inasmuch as Shuttleworth refers to the 
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former figure in his Synonymy of JET. Dysoni. Eeevo, in ex- 
planafion of his figure, says, — " the specimen here figured has 
no teeth on the inner wall of the aperture, it being as com- 
monly absent as present." I have examined many specimens 
of Lea's shell, and have seen none without the parietal tooth. 

Pfeiffer also refers, but with doubt, to the figure in Fer. 
Hist, t 69 D. fig. 3, which is, as I have shown, H. fatigiata 
Say, and in Mon. III. p. 264, he increases the confusion by 
adding H. finitima Desh. (plicata Say) to the Synonymy of 
Dorfeuilliana Lea. 

It may be noticed that Honduras, and the habitats in the 
United States of Lea's species, are in distinct zoological pro- 
vinces, — I do not know any species of JSelix common to 
both. 

H. Xhrfeuittiana Lea differs materially in its characters 
from the three preceding species ; the striae on the upper sur- 
face are not so well defined as in Troostiana, but more so than 
in Hazwrdi, while the base is more smooth than in either of 
them, having only very delicate striae, with microscopic im- 
pressed spiral lines. 

The parietal tooth is quadrate, — the two teeth on the right 
lip are more nearly of the same size and form than iwfatigiata 
and Troostiana. In this species the inferior tooth is transverse, 
and in some specimens broader than the superior one, but has 
a somewhat pointed apex, — both are very nearly equally 
deeply seated, but so far apart as to allow a view between 
them into the aperture, leaving, as Mr. Lea expresses it, " to 
appearance three nearly square apertures." Say would have 
described the two teeth as " separated by a remarkable sinus." 
The peristome of this is more thickened and less reflected than 
in the other species, — behind it is deeply constricted, without 
any appearance of pits showing the position of the teeth 
within. 

27. Dorfeuittiana Lea varies in size, — the following are the 
measurements of my largest and smallest specimens : — 



22 Remarks on Certain Species of 

Diara. maj. 8, liiin. 7, alt 3J mill. 

With respect to the shell considered by Shuttlewortb to be 
H. Dorfeuittiana, it will be seen from the figure (PI. ix. fig. 
26), which differs, as he says, from Lea's, that the superior tooth 
on the labrum is larger and more deeply seated than the infe- 
rior one, and that the latter, though more developed, is much 
of the same form as the inferior tooth mfatigiata and Trooeti- 
ana. The parietal tooth partakes of the general character of 
that in Lea's type of Dorfeui&iana, but its lower and terminal 
margins project more perpendicularly from the parietal wall. 
The umbilical perforation is also larger, and the base of the 
shell is more smooth. 

The following are the measurements of a large specimen : — 

Diam. maj. 9, min. 8, alt 4. 

I am much inclined to consider this a distinct species, but 
remark upon it, as I believe it is more commonly found in 
cabinets under the name of DorfeuiUiana, than the shell 
described by Lea. 

H. DorfeuUliana, and also the shell last considered, have a 
tubercle within, very similar to that in fatigiaia and Trootti- 
ana. 

Both forms were given to me, neither separated nor deter- 
mined, by Mr. J. G. Anthony, with Kentucky as habitat 

This species does not inhabit Ohio, — Mr. Dorfeuille resided 
at Cincinnati, but there mast have been some mistake as to 
the habitat of the specimen sent to Mr. Lea. 

Note. — H. Texasiana Mor n with which PfeHFer and other authors 
confound Say's above named species, is very distinct, especially in the 
form of the parietal and other teeth, — the two on the peristome are 
moreover on its margin. I publish a copy of Moricand's magnified 
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figure (Plate ix. fig. 88), and also Reeve's figure (same plate, fig. 34), 
which fairly represents the species. 

H. Texasiana, in the form of the aperture and teeth, is nearly allied 
to H. Hindsi Pfr., and certainly more to if. ventrosula Pfr. than to J5T. 
Jatigiata Say, or Hazardi Nob. (plicata Say). 

The figures in Chem. (ed. 2, 1 10, fig. 11-12) said to be of JET. Tezasi- 
ana, and to which Shuttleworth refers in his observations on H.fatigiata 
(see ante, p. 286), appear to represent an nndescribed species from 
Louisiana, of which I have specimens from the cabinet of Dr. Binney, 
and also from Mr. Isaac Lea. 

In my cabinet there are numerous specimens of H. Texasiana Mor. 
from Texas and Mexico, — received from Jndge Tappan, Dr. Newcomb, 
and Mr. W. G. Binney. One from Tamaulipas has the rufous band on 
the periphery, agreeing with Pfeiffer's Var. y. 

Helix PennsylYaoica Green. 

SYNONYMY. 

Helix Pennsylvania^ Green Conk to MacL Lye. N. 1, p. 8. 1827. 

Pennsylvania! Binn. Bosk Jl. I. p. 483, pi. 16. 1*837. 

" Be Kay, N. Y. Moll. p. 41, pi. 3, fig. 45. 1843. 

" Pfr. Mon. Hel. I. No. 759, ex parte. 1848. 

" Chemn. ed. 2 Helix No. 442, ex parte, k 73, 

fig. 4-5. 

MitcheUiana Desk, in Fcr. Hist. p. 137. ex parte, k 97, 

fig. 4-7. nee. 13-16. 

Pennsylvania! Binn. Ter. Moll. II. p. 105. PI. Vn. 1851. 

u Ev. Conch. Icon. No. 676 ex parte, PI. 

CXVH. fig. 676. 1852. 

Green's description is not readily met with, even in the United 
States, and I snbjoin a copy of it : — 

"H. PXNN8YLVANICUS. 

Shell subglobose ; spire elevated ; whorls 6 or 7, with numerous ob- 
lique wrinkles or striae ; suture deeply impressed ; epidermis smooth, and 
of an olive-brown color, like most of the American Helices ; umbilicus 
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closed, or masked ; aperture slightly contracted at the base, — a small 
callosity on the inner margin of the other lip near its lower angle. Shell 
rather more than half an. inch in diameter. 

This shell somewhat resembles the H. claum of Mr. Say, but may 
very readily be distinguished from that species by the closed umbilicus, 
the number of its whorls, and its general form. This 6hell is not uncom- 
mon in the moist ground near Chartier's Creek, in Washington Co., Pa. 
I obtained five or six specimens with but very little trouble at that 
locality, associated with the H. $olitaria, profunda, and palliata. 



Authentic specimens are in the Cabinet of the Academy at 

Philadelphia. 

This species has not been accurately determined by European 
authors, who have confounded it with H. clausa Say and H. 
MitcheUiwna Lea, from which, however, it is entirely distinct. 
Green's description, to be found only in a scarce work, has pro- 
bably been unknown, but the shell was correctly described and 
figured by Binney in the Boston Journal. 

Pfeiffer, nevertheless, has H. clausa in the Synonymy of H. 
Pennsylvania and refers to Say's figure of the former, as well 
as to Binney's of the latter. 

The confusion has been increased by American Conchologists, 
who have treated, in my opinion erroneously, H. dauea Say 
and H. MitcheUiana Lea as identical. It may also be remarked 
that Dr. Jay, in his Catalogue, 2d ed. (1836), admitted Penneylr 
vomica and clausa to be distinct, but in the 4th ed. (1852) 
adopted the views of Pfeiffer. 

Shuttleworth, in 1853, published (for private distribution only 
I believe), figures of many North American species, and among 
them, of H. PefmsyJ/oanica and H. MitcheUiana, but each 
under the specific name of the other. He was evidently misled 
as to the latter by Lea's description, and misapprehended the 
former, not having seen that of Green. 

Beeves' figure fairly represents this species, but he has the 
same error with regard to Si clausa as Pfeiffer. 
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Deshayes, in Fer. Hist, describes H. MUchelliana, but refers 
to the figure, which is rather of Pennsylvanica. 

The species under consideration may be readily distinguished 
from dausa and MUoheUiana by its somewhat triangular aper- 
ture, which is more like that of H. devata Say ; it is more ele- 
vated, has usually 6 whorls, nrire convex, and with deeper 
\ suture than in H. dausa. In mature shells the inner margin ' 

of the peristome, near the columella, has a tooth-like calluB, 
very similar to that often prevailing in forms of JET. zaleta Say, 
ihyroidus Say, and aXboLabris Say. The umbilicus is invariably 
more or less open in H. dausa, bat closed in H. Pennsylvanica 
and Mitchettiana. 

This shell varies in size. The following are the dimensions 
of the largest and smallest specimens in my Cabinet : 

Diara. maj. 19, min. 16J, alt 11, mill. 
" " 16, « 14J, " 9, " 

The distribution of this species is far more limited than that 
of H. dausa. I have seen specimens only from Pennsylvania, 
Ohio, and Illinois ; but of dausa from Ohio, Kentucky, Ten- 
nessee, Alabama, Illinois, Iowa, and Missouri. 

The mention of this and other species by De Kay in the New 
York Fauna, because of the probability of their discovery in 
that State, is calculated to mislead. 



Helix Eluoto Rrdfdcld. 

This species was described by Mr. John H. Redfield, in Annals 
of Lyceum Vol. VI n p. 1*70. Figures are now given on PI. IX, 
figs. 8-10. 
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List 07 Fioubks on Plate IX. 



1-3. Cyproa notata Gill. 

4-5. Helix barbigera Redf. nat sue. 



Ann. Lye Vol VL p. 256. 
« « « p. 171. 



6. 

7. 

8-10. 
11-13. 



32. 



33. 



34. 



« 
u 



u 
u 



18. " 

19-20. M 



u 
a 



44 up^er surface, doable nat size. 
u part of same magnified four timet. 
u Elliotti u nat size u u u p. 170. 

u aculptilia Bland. tt u u u p#2 79. 

14-16. " Edvardsi " " u u u p ,277. 

17. " fatigiata Say (Dorfeuilliana Desh.), copied from Fer. Hist 

PI. 69 D. fig. 8. tt « p. 283. 

" aperture mag. four times. 
u copied from Binney Ter. MolL IH. pL xxxix. 
fig. 4. 
21-22. u Troostiana Lea, copied from Trans. Amer. Phil. Soc. VI. 

PI. xxiv. fig. 119. " " p. 288. 

23. " u u aperture mag. four times. 

24-25. u Dorfeuilliana Lea, copied from Trans. Amer. Phil. Soc VI. 

PL xxiv. fig. 118. tt * p. 294. 

u aperture mag. four times. 
I vanf a a M 

Hazardi Bland, aperture mag. eight times. p. 291. 

portion of last whorl behind the aperture, 

magnified, 
base and upper surface, double nat sue. 
Dysoni Shuttl. (Dorfeuilliana Ghem.), copied from Chem. 

ed. 2. Helix. 1 65. fig. 25. " u p. 295. 
u f u (Dorfeuilliana Reeve), copied from Conch. 

Icon. pi. cxx. fig. 713. 
Texasiana Mor., copied from Mem. Soc Hist Nat Geneva. 

VT. pi. i. fig. 2 c. 
u copied from Reeve Conch. Icon. pi. cxx. 
fig. 707. 
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Mr attention was especially directed to the subject of the distribution 
of the land shells of the West Indies in 1840, by Professor C. B. Adams, 
with whom I then, in the island of Jamaica, had first the pleasure of 
becoming acquainted. In conjunction with the Hon. Edward Chitty, I 
aided him in his researches in that island. During the same year, after 
his return to the United States, Professor Adams commenced the pub- 
lication of his *' Contributions to Conchology." I continned in corres- 
pondence with him until the middle of 1852, in the Autumn of which 
year I resided for several months at Amherst; he was then engaged in 
issuing his admirable work on the Shells of Panama. 

Zoological Geography at this time very much engrossed the attention 
of Prof. Adams, as well as my own ; and our discussions on the subject 
resulted in the publication by him, in No. 1 1 of the u Contributions," 
(Oct., 1852) of a paper entitled "Hints on the Geographical Distribu- 
tion of Animals, with especial reference to the Mollusca," and by 
myself, in the American Journal of Science and Art (Nov. 1852) of 
one bearing the title of " Facts and Principles relating to the Origin 
and the Geographical Distribution of Mollusca." 

In order to improve his impaired health, and earnestly wishing to 
complete the collection of facts, with a view to an elaborate work on 
the Caribbean Zoological Province, Professor Adams determined upon 
a visit to the West Indies. He left New York for the Island of St. 
Thomas early in December, 1852, arrived there on the 17th, and took 
up his abode, as he had been kindly invited to do, with our mutual 
friend, Mr. Robert Swift. On the 18th of the same month the Professor 
wrote to me, describing the great number of individuals of marine and 
terrestrial species of shells which he had collected during a stay at 
Bermuda, on his passage to St Thomas, 'of less than forty-eight hours. 
As an illustration of his activity and enthusiasm, I extract the following 
passage from the letter referred to, the last which I received from him : 
— " I was perfectly enraptured with Bermuda for scenery and shells. 
I must have taken three or four thousand specimens, not yet assorted. 
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It will be curious to learn the distribution of the land shells on the 
different islands. Mr. John EL Red field, yon, and myself must make a 
special expedition to Bermuda, have a skiff, and visit tbera all.' 1 

At the end of December the Professor was attacked by a fever then 
prevalent, and died on the 19th of January, 1853. A tablet in the 
graveyard at St Thomas, recording that it was " erected by his friends, 
resident in the United States, who appreciated his worth, and sympa- 
thized with him in his pursuits," marks the spot where his remains 
repose. 

After the death of Professor Adams, Mr. John H. Redfield and 
myself, at the request of his widow, Mrs. Mary H. Adams, took charge 
of his duplicate shells, and I continued much of his correspondence. 

Enjoying such, and other great advantages, especially the active 
co-operation of my esteemed friend Mr. John H. Redfield, I pursued the 
stndv of the West India land shells. 

It would be difficult to enumerate the names of all to whom I have 
been indebted for information and specimens, but I have mentioned 
many in the Notes appended to the annexed Catalogue. To all I offer 
my grateful acknowledgments, particularly to my worthy friend Mr. 
Hugh Cuming, of London, for his unvarying kindness and liberality. 

I should also express my great obligations to Professor Poey and Dr. 
Gundlach of Uavanna; to them Naturalists generally owe very much of 
their knowledge of the fauna of Cuba. From an intimate correspon- 
dence with the former (carried on since 1852), 1 personally have 
derived much instruction and encouragement. 

The invaluable Monographs, and other works of Dr. Pfeiffer, have 
afforded assistance, the importance of which cannot be over-estimated. 

The subject of Zoological Geography has latterly met with increased, 
and I may add, since the appearance of Mr. Darwin's remarkable work 
on the Origin of Species, increasing attention. 

The facts as to the distribution of land shells compared with that of 
other organized beings, are peculiar, and this appears to be an appro- 
priate time for the publication of such data and information as I have 
collected on the questions involved. 

Accordingly, and in performance of the obligation which I assumed 
on the decease of Professor Adams, I have prepared the subjoined paper. 

By a strange and sad coincidence I received, a few months ago, much 
assistance in the compilation of the Catalogue and Tables from the Pro- 
fessor's son, my young friend, Charles B. Adams, whose recent untimely 
death I sincerely lament. 

T. Bland. 

Bbookltk, N. T., October, 1801. 
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On the Geographical Distribution of the Genera and Species 
of Zand Shells of the West India Islands; with a Catalogue 
of the Species of each Island. 

By Thomas Bland. 

Bud, Jum IT, 1861. ♦ 

Btprintod from the AjumIs of th« Lyeenm of Natural Blttorj, K«w York. 

The researches carried on, especially daring the last fifteen 
years, have developed the extraordinary richness in Land Shells 
of the West India Islands. To the late Professor 0. B. Adams 
belongs to a great extent the merit of directing the attention of 
Naturalists to the subject, and it has, since the result of his first 
visit to Jamaica was published, been zealously followed up. 

• 

The West Indies consist of a curvilinear chain of islands 
extending in a south-east and then southerly direction from the 
coast of Florida in North America, to the Gulf of Paria, on the 
east coast of Venezuela in South America. The portion of the 
Atlantic Ocean, in a manner inclosed by these islands and the 
shores of the adjacent continents, is divided into two great 
basins — the Gulf of Mexico and the Caribbean Sea. The for- 
mer is separated to a considerable extent from the latter by the 
Island of Cuba, the western end of which lies about midway 
between Florida and the peninsula of Yucatan ; the distance 
from the island to Florida being about 140, and to Yucatan 
about 120 miles. The Gulf of Mexico is about 1000 miles long, 
and has an average width of 650, or thereabouts. The Carib- 
bean Sea is in length 1400, and in width at the narrowest 
part about 400 miles. 

The islands are divided into three groups, viz. the Bahamas, 
the Great Antilles (Cuba, Jamaica, Hayti, and Porto Rico), and 
the Lesser Antilles ; the area of the first group is estimated to 
be 5,424, of the second 75,638, and of the last, 4,961 square 
miles. Of the great Antilles, Cuba, with the Isle of Pines, 

1 
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contains 43,412, Jamaica 4,256, and Porto Rico 2,970 square 
miles ; the area of Hay ti is said to be about 25,000 square miles. 
The area of the whole, including the Bermuda group, and also 
Cura$ao and Buen Ayre, being less than that of England, 
with Wales and Scotland. 

The Bermudas are situate in the Atlantic Ocean, 580 miles 
E. by S. from Cape Hatteras, and 645 miles N. E. from the 
nearest point of the Bahamas. 

Looking cursorily at a map, the idea is suggested that the 
West Indies formed at some period a part of the adjacent conti- 
nents, but there is no conclusive, if indeed any evidence of the 
fact. 

The depth of the basin in which the waters of the Gulf of 
Mexico are held is very great : on the north side of Cuba, within 
five miles of the shore near Havana, there is an abrupt descent 
to the bottom of nearly a mile I Still greater depths exist in 
the Caribbean Sea. The islands, in fact, stand as pinnacles 
resting on the solid crust of the earth in the watery abyss. 
There is evidence to show, that the last important geological 
movement of the greater number, if not of all the islands, and 
of the adjacent parts of the contiguous continents, was of. an 
elevatory character. The geological changes, indeed, which 
have occurred since the islands can have formed part of any 
continent, must have been enormous. 

Humboldt (Cosmos^ v. p. 421) remarks on the parallelism 
of the volcanic fissure extending from south to north through 
the islands of St. Vincent, St. Lucia, Martinique, and Guada- 
loupe, with that of Central America, and also on the intersec- 
tion of a great basin of which, in his view, the Gulf of Mexico 
and Caribbean Sea form a part, by the plutonic mountain 
<jhain ranging from west to east, from Cape Catoche in Yuca- 
tan, through Cuba, Haiti, and Porto Rico to Tortola and Virgin 
Gorda, parallel with the granite and gneiss chain of Caraccas. 

The mountains in Cuba, Jamaica, and Hayti, attain a height 
of from 7,000 to 8,000 feet ; further to the eastward they de- 
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crease in height, being in Porto Rico under 4,000, in the Virgin 
Islands les9 than 2,000, and in Virgin Gorda only a few hun- 
dred feet. The strait which lies between Virgin Gorda and 
Angnilla separates the region just referred to from the islands 
to the south, in some of which there is still active volcanic 
agency. In this latter chain of islands, the mountains rise 
from 2,500 to 5000 feet. Anguilla, at the northern extremity, 
and Barbuda and Barbadoes to the eastward of the chain, have 
comparatively but little elevation. 

The number of species of land shells described by Pfeiffer in 
his Monographs and publications of later date, exceeds 6000, 
of which nearly one-sixth inhabit the "West Indies.* This 
appears, perhaps, the less extraordinary, when it is considered 
that about one-half of all the known species are peculiar to 
islands. 

Darwin, in his " Origin of Species," remarks : — " The species 
of all kinds which inhabit oceanic islands are few in number, 
compared with those on equal continental areas. Alph. de 
Candolle admits this for plants, and Wollaston for insects." 
The author adds, " Although in oceanic islands the number of 
kinds of inhabitants is scanty, the proportion of endemic species 
(i. e. those found nowhere else in the world) is often extremely 
large." Dr. J. D. Hooker, in his " Introductory Essay to the 
Flora of Tasmania," observes, that the total number of spe- 
cies which islands contain, seems to be invariably less than an 
equal continental area possesses ; and the relative numbers of 
species to genera (or other higher groups) are also much less 
than in similar continental areas." , 

Now it is true with respect to land shells, that the proportion 
of insular endemic species is great, but the number of species, 
and also their number relatively to genera, far exceed in amount 
those which inhabit equal. continental areas. By way of illus- 

* In using the general term " West Indies," I include Bermuda! and also 
Curasao, and the adjacent island of Buen Ayre. 
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.*. v^% v **a? mention, that the entire American continents, 
x .* u:w»!wd to Cape Horn, have afforded very few more 
^ sV ^ '*>**» tke West India Islands. 

.>vi. C B. Adams notices (Cont. to Conchology, p. 213) 
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i Ittry* groups of such islands as the West Indies should 
:v uaitvU in a common area of dry land, " there would be 
'AvU>£tc*l provinces containing five to tenfold as many species 
** hhv which now exist." 

IHirwin refers to the striking and important fact in regard 
tv tho inhabitants of islands, that their affinity is " to those of 
tho nearest mainland without being actually the same species." 
JU instances the Gallapagos Archipelago, u where almost every 
production of the land and water bears the unmistakable 
•tamp of the American Continent." This instance, as regards 
land shells, is peculiarly appropriate. In the Gallapagos, Buli- 
mus, the genus most largely developed in South America, is 
alone represented. Dr. Hooker, in the Essay already referred 
to, asserts " that most of those Australian orders and genera 
which are found in other countries around Australia, have their 
maximum development in Australia at points approximating 
in geographical position towards those neighboring countries." 
The generic affinity of the land shells of the West India Islands 
to those of the adjacent parts of the American Continents is 
certainly intimate, but the existence of several genera not 
represented on the Continents shows other relationships — the 
operation, it may be, of local causes. Seeing, moreover, the 
greater number of both genera and species, absolutely and 
proportionately, in the islands under consideration, it may not 
unreasonably be suggested that the insular stamp has rather 
been impressed on the fauna of the adjacent continents, than 
the reverse. 

Wood ward (Manual, p. 387) referring to the Madeiras, and 
the problem of their colonization, observes — " There is evidence 
that this mountain group has not arisen newly from the sea, 
and great probability that it has become insulated by the sub- 
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sidence of the surrounding land. The character and arrange- 
ment of its fauna are probably nearly the same now as when it 
formed part of a continent. 9 ' The origin and condition of the 
West Indies are very different. The presumption is, if indeed 
there be not evidence of the fact, that the elevation of the 
islands was gradual — that the tertiary beds which occur there 
were deposited after the elevation of the central mountains, 
and the inland cliffs and terraces plainly traceable (I have per- 
sonally noticed them in Jamaica, Haiti, and Barbados) indicate 
subsequent elevatory movements, synchronous probably with 
those which upraised the adjoining continents. There is no 
reason for believing that subsidence of contiguous lands caused 
the geographical isolation of this group of islands, certainly 
not within the period subsequent to the introduction of existing 
species. The characteristics of the insular faunas were pro- 
bably the same at the time of their origin on the islands as at 
present 

As the number of species of land shells in insular provinces 
is generally much greater proportionally to the area of the 
provinces than in a continental province, of which the Madeira 
group is itself a striking example, it may with more reason be 
assumed that the land shells originated there after, and not 
anterior to the isolation of the group. Continents by submerg- 
ence become islands, and islands by emergence become conti- 
nents, but, as Prof. 0. B. Adams # remarks, " such changes 
require an amount of time exceeding one geological period, 
during which time there is a change of faunas." 

Dr. Hooker states, as a general result of investigation, that 
the sinking islands, those (so determined by Darwin) character- 
ized as atolls, or as having barrier reefs, contain comparatively 
fewer species, and fewer generic types than those which are 
rising. The West Indies are in the latter category, while the 

* The paper entitled " Hints on the Geographical Distribution of Animals with 
special reference to the Mollasca," by C. B. Adams, in the Contributions, is 
extremely interesting, and worthy of more notice than it appears to have receiyed. 
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Madeira Islands (although not in either at the present period), 
if the number of species of land shells be an; criterion, have 
not been since the origination of such species in the former. 
Wollaston (On the Variation of Species, p. 129) quotes it as the 
opinion of Lyell that the Madeira beds in which fossil Helices 
aro found were deposited anterior to the destruction of the 
" Atlantic Province," of which the Madeira Islands are sup- 
posed to have been a part ; whereas the condition of the fauna 
would lead to the supposition of its insular rather than conti- 
nental origin. 

Wollaston, referring especially to three species of Helix found 
in the Madeiras, says, "that these are actual species (saved 
alive from their fellows, after the wholesale destructions in this 
Atlantic province had been completed), and no results of 
insular development, is demonstrated by the fact that two of 
them (for the* third has apparently become extinct*) have not 
altered one iota since the fossil period. 91 From that and other 
similar facts, he concludes, — first, that this quondam continent 
was densely stocked at the beginning with foci of radiation 
created expressly for itself; and, secondly, that the areas which 
these various creatures had overspread, before the land of 
passage was broken up, was extremely limited,— or, which 
amounts to the same thing, that their migratory progress was 
unusually slow? As regards the West Indies, the u quondam 
continent" question does notarise, — there is no evidence of the 
breaking up of " the land of passage." Not only are each of 
the larger islands, according to Wollaston's views, " foci of 
radiation," but as he states is the case in Madeira, so is it in 
the West Indies, scarcely a gorge or woodland sierra exists 
within their bounds " which does not harbor some species essen- 
tially its own ; and in many instances the ranges of these crea- 
tures are so local or confined, that they might be easily over- 
looked in their respective neighborhoods." 

I admit to the fullest extent the slow migratory progress of 

* Th« species referred to, H. tiarella W. & B., bat since been found alive. 
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terrestrial mollusks, but do not believe in any save very trifling 
modifications of species being, indnced by local conditions and 
influences. Causes now in o deration are insufficient to account 
f\>r the present distribution of land shells on such groups of 
islands as the West Indies* and speaking generally, I can' only 
refer the origin of their faunas to creation subsequent to the 
elevation of the insulated areas. 

fc?uch insular faunas, Professor Adams remarks, " prove that 
the islauds which they inhabit, have been geographically sepa- 
rate since an era anterior to the introduction of the existing 
species/' But this conclusion, he adds, "does not depend on 
the assumption that the species would have dispersed them- 
selves over several islands, if they had not always been re- 
strained by' water ; but on the fact that such small zoological 
provinces exi^nowhere on continents" 

* 

Pfeiffer, in his Myographs, divides the inoperculate land 
shells, including the Prob&rpinacese, into thirty-di'-ee genera, 
of which twenty are specifically represented on the coutine its 
of America, and eighteen in the West Inuia Islands. The sub- 
joined table shows the distribution of the latter. Ceres, peculiar 
to North America (Mexico), and Anostoma, Tomigerns, and 
Megaspira, belonging to the southern continent, are not found 
in the islands, and Ennea and Proserpina are wanting on the 
continents. 

It will be seen that Vitrina of North America, and also Pro- 
serpina, belouging to that part of the continent by affinity, are 
found only in the islands west of Portorico, while of the genera 
of the southern continent Streptaxis is represented only in 
Trinidad, Clausilia in Portorico, Tornatellina in Portorico and 
islands east and south* of it, and Bale a in Cuba. As regards 
genera, and also the relative number of species, as shown in 

* Here, and in the tables, I refer to those islands of which lists of species are 
given in the catalogue. With the islands actually east and south of Portorico I 
include Curacao and Buen Ayre. 
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Table I, the islands west of Poi\orico are more connected with 

■ 

North America, and those east and south with South America. 
Portorico itself has in both respects marked affinities with each 
of the continents. 
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In 1855 Pfeiffer published a catalogue of the Helicese arranged 
in numerous subgenera, but his a& .veil as other similar classi- 
fications have not been generally adopted. They seem indeed 
in many cases extremely arbitrary, and it is not my present 
intention to enter more than incidentally upon the subject of the 
geographical distribution of such subgenera, although they 
afford striking examples of the connexion between the conti- 
nents and islands which I point out in this paper. 

The relative number of species to genera, of Helix and Buli- 
mus for instance, in different parts of America and the islands, 
and the increased, number of genera in tropical America, as 
exhibited in Table I., are interesting facts. 

The operculate land shells are divided by Pfeiffer in his 
Monograph into forty-four genera, of which thirteen are found 
in America, and twenty in the West Indies. He has since pro- 
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posed another, Diplopoma, which is peculiar to Cuba. Bour- 
ciera and Hydrocena, represented on the southern continent, do 
not inhabit the islands. The following table displays the dis- 
tribution of the insular genera. 
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As regards the operculate shells the generic connexion of the 
islands west of Portorico seems to be greatest with the northern 
continent, and of those east and south with South America, 
while Portorico holds an intermediate position. The richness 
of the West India Islands in operculate genera peculiar to 
themselves, is very remarkable. The relative number of spe- 
cies to genera on the continents and islands, as with the inoper- 
culate shells, is also noticeable. 

The existence in Opara, one of the Polynesian Islands, of the 
only species of Stoastoma* found elsewhere than in the West 
Indies is the more curious, seeing that A. octona inhabits that 

* 8. •uccineum&ow\>. of Opara differs considerably from the species of the West 
Indies. Gray separates it from the others, under the snbgeneric name of Eleo- 
trina, The shell is smooth, not spirally eostate. 
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island, Pupa Paredesii Orb. is attributed to it as well .as to 
South America, and several species of other genera nearly 
allied to West Indian forms also occur in it. 

In Table II. lists are given of those species, inhabitants of the 
West Indies, which are found in other parts of the world, and 
also of those which are in more than one of the islands. Certain 
of the islands are distinguished by name, — the last column 
includes those E. and S. of Portorico and Vteque. The object 
of the Table is to show the specific, as of Table I. the generic 
connexion of the islands with the N. and S. American con- 
tinents. 

The only species common to Europe and the West Indies are 
B. acicula Miill. (Bermuda), B. decollatus L. (Cuba), and 2?. 
ventrosus Fer. (Bermuda), — the two former occur also in the 
southern part of Eastern N. America. H. similaris Fer., a 
widely distributed species, found in Brazil, inhabits Barbados, 
but not Cuba, as stated by Pfeiffer (Mon. Hel. 1.)/ & unguis 
Fer. referred to Guadeloupe by Bean, is also said to belong to 
Bolivia. The other S. American species mentioned in Table II. 
are found north of the Equator. 

There are twenty-three species of N. America, and twenty- 
one (exclusive of If. similaris and S. unguis) of S. America, 
N. of the Equator, 0. undatus and A, ociona being in both, 
which also occur in the West Indies. Omitting the two latter 
species, the following is the distribution of the others. 

N. American Specie*. 

In Bermuda .... 
In Bahamas, Cuba, and L of Pines 
In Jamaica .... 

In Haiti 

In Portorico and Viequc 
Total in Islands W. of Vienna . 
Total in Islands E. and S. of Viequc 

Of species found in Portorico and Yidque (not on the conti- 
nents) ten are in the islands to the westward, and twenty-one 
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in those to the east and south. These facts show, the distribu- 
tion of species being considered, a result similar to that arrived 
at with regard to the distribution of genera, viz. that the 
islands west of Portorico are more related' to the N. American, 
and those east and south to the S. American continent — Porto- 
rico (with Yi&jue) being connected with both. It is also 
noticeable (Table I.) that the species of N. American generic 
type which are represented in the islands west, and also east 
and south of Portorico, are generally more numerous in the 
former, and those of S. American character in the latter. 

Only one operculate species, Edicina sxibglobulosa Poey, is 
common to the American continents and the islands. With 
that exception all the operculated species inhabiting the islands 
"W. of Portorico (exclusive of Truncatella*) are peculiar to 
those which they respectively inhabit, while six found in Porto- 
rico and Vi£qne occur in the islands to the eastward. 

The following is the number of species in the islands: — 
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The large proportion of operculate species in the islands "W. 
of Portorico, and the diminution of them in that island, and 
the islands E. and S. of it, is very remarkable. The relative 
proportion of operculate and inoperculate species prevailing on 
the continents is shown in Table I. The species common to 

* I omit Trnncatella in Table IT., having, as I consider, insufficient data as to 
the distribution of the species, which are, however, included in the Catalogue. 
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more than one island are enumerated as belonging to each ; 
but the number peculiar to the islands exceeds one thousand. 

The foregoing remarks are with regard to the relationship of 
the West India Islands generally with the American continents, 
and the division of the islands into two groups, those west and 
those east and south of Portorico, which itself rather belongs to 
the latter, but this gives an inadequate idea of the interesting 
and peculiar character of these Insular faunas. My limits pre- 
clude any very extended observations ; but I propose to state 
some, at least, of the most striking facts as to the relationships 
of the islands inter se. 

The Bahamas, Cuba, and the Isle of Pines are especially con- 
nected ; Ouba has 17 species found also in Jamaica, 8 in Haiti, 
15 in Portorico, and 13 in the islands east and south of Porto- 
rico. The development of the subgenus Strophia (Pupa), of 
Macroceramus, Megalomastoma, Ctenopoma, Chondropoma, 
Trochatella, and Helicina, the occurrence of the only Balea, 
and the absence of Geomolania,* Jamaicia, Licina, Stoastoma, 
and Lucid el la are the principal peculiarities of the Cuban 
fauna. With respect to Jamaica, there are common to it and 
to Cuba 17, to Haiti 4, to Portorico 10, and to the islands east 
and south of that island 10 species. The numerous represen- 
tatives of Sagda (Helix), Proserpina, Adamsiella, Cyclostomus, 
Tudora, and Alcadia, the exclusive presence of Geomelania, 
Jamaicia, Licina, Stoastoma (with the exception of one species 
in Portorico and one in Opara), and Lucidella, and the absence 
of Strophia (Pupa), Megalomastoma, and Chondropoma, greatly 
distinguish Jamaica from the neighboring islands. I doubt 
whether any province in the world of equal area is so rich as 
Jamaica both in genera and species. Haiti has in common 
with Cuba 8, with Jamaica 4, with Portorico 8, and with the 
islands east and south of the latter 8 species. This island has 
the following peculiarities — the development of Macroceramus 

* Information received At a late moment induces me to inspect the occurrence 
of Geomelania in Cuba. 
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and Chondropoma, the occurrence of the only species of Vitrina, 
and the absence of Proserpina and genera peculiar to Jamaica. 
Strophia and Megalomastoma, which prevail in Cuba, but are 
not in Jamaica, are represented in Haiti. The only insular 
species of Simpulopsis are in Haiti and Portorico ; those two 
islands, nearly equidistant from North and South America, 
have not the species of Orthalicus w^ich inhabits both sections 
of the continent and the islands more immediately adjacent to 
them. I should remark that several of the species common to 
Cuba, Jamaica, and Haiti, are otherwise widely distributed. 

No other conclusion, under all the circumstances stated, can 
be arrived at, but that Cuba with the Isle of Pines and the 
Bahamas, Jamaica, and Haiti, are entitled to be ranked as 
three distinct zoological provinces; although Haiti has cer- 
tainly more relationship with Cuba on the one side and Por- 
torico on the other, than exists between it or Cuba with 
Jamaica. 

Portorico (with Vilqne) is characterized by the occurrence 
of the only species of Clausilia, and one of Tornatellina, two 
South American genera, absent on the islands westward, a single 
one of Stoastoma, the absence of several genera of Cyclo- 
stomacess which are found in the islands to the westward, by 
the increased number of Bulimi relatively to Helix, and the 
diminished representation of Macroceramus and Pupa. Por- 
torico is unmistakably related to St. Croix, St. Thomas, St. 
John, Tortola, Anegada, St. Bartholomew, and Anguilia, as 
those islands are inter se. Megalomastoma* is not represented 
further to the eastward of Portorico than St. John (I am not 
certain as to Tortola), and Macroceramus than Anguilia, to the 
south of which neither of them occurs. Enneaf lias one species 

* Megalomastoma is found fossil in the Eocene strata of the Isle of Wight and 
Paris. 

f As to the occurrence of Ennea bieolor Gonld in St Thomas, see my remarks 
in the Annals VL p. 147. Mr. Theo. Gill subsequently discovered the same spe- 
cies in Trinidad ; its occurrence there also is a curious fact 
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(the same being found in India) in St. Thomas and Trinidad. 
Strophia, which occurs in Portorico, has a semi-fossil species in 
St. Croix, but disappears in the islands east and south of Por- 
torico, with the solitary exception of S. uva in Cura§ao. The 
inlands above-mentioned as being related to Portorico, have, in 
common with many of those south of Anguilla, species of 
Bulimi which also occur ^n South America.* 

St Christopher, Antigua, the French islands, and those fur- 
ther south, are all more or less connected inter as, and in a 
marked manner with South America. The preponderance of 
Bulimus, and the paucity of operculated genera and species, 
are noticeable. No representative of the family Cyclostomacea 
has yet been found in Barbados. The single Streptaxis, dis- 
covered by Mr. Gill in 1859, occurs in Trinidad. Plecochilos 
(a subgenus of Bulimus), characteristic of South America, only 
inhabits the islands east and south of Portorico, with the excep- 
tion of one species, P. glaber, attributed, but I think erroneously, 
to Haiti. Stenopus, a subgenus of Nanina (separated from 
Helix), is peculiar to St. Vincent. The number of species com- 
mon to the French West India Islands, and French Guiana, 
but absent in the intermediate islands, as shown by Drouet 
(Vide Mai. Blatt, 1860, p. 126), is remarkable. In connexion 
with the fact that the Spanish Islands of Cuba and Portorico 
have more species in common than either has with Haiti which 
lies between them, can the partial similarity of faunas be attri- 
buted to increased intercourse between the inhabitants belong- 
ing in modern times to the same European nation t Some of 
the species common to the continent and islands, and to more 
than one island, are, size and habits considered, such as are moat 
likely to have been distributed by human agency. 

On the whole, Portorico, with Vieque, and the islands east- 
ward towards Angnilla, may be considered as forming a dis- 
tinct province, and the remaining islands, more to the south, as 

* Woodward (Manual, p. 888) remarks on several specie* common to St Tho- 
mas and the Canary Islands, bat none such exist 
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another. Whether the division (based on the distribution of 
the Land Shells) of the West Indies generally into two groups, 
the one extending eastward from the Northern Continent to 
Anguilla, and the other southerly from Anguilla to the South 
American coast, has any connexion with the geological rela- 
tions of the two mountain chains remarked upon by Humboldt, 
to which I have already referred, is a curious subject of 
inquiry. 

The extent to which species vary, especially in the larger 
islands of the West Indies, deserves notice. Dr. Hooker says, 
"It has been remarked (Bory de St Vincent, in Voy. an 
Quatre lies de VAfrique) that the species of islands are more 
variable than those of continents, an opinion I can scarcely 
subscribe to, and which is opposed to Darwin's facts, inasmuch 
as Insular Floras are characterized by peculiar genera, and by 
having few species in proportion to genera." 

It appears to me that Bory de St. Vincent's observation does, 
and that "Darwin's facts" do not, apply to land shells. I admit, 
however, that even on continents their tendency to variation is 
considerable. 

Dr. Hooker remarks — "If a genus is numerically increasing, 
and consequently running into varieties, it will present a group 
of species with complex relations inter se / if, on the contrary, 
it is numerically decreasing, such decrease must lead to the 
extinction of some varieties, and hence result in the better limi- 
tation of the remainder." Now, without adopting Dr. Hooker's 
and Darwin's views as to the origin of species, and their greater 
limitability by the extinction of varieties, I would state that as 
in the great majority of the genera of land shells there are 
numerous groups of species with complex relations inter se, that 
fact may indicate their comparative recent creation. The geo- 
logical record,* of prior date to the tertiary formations, has 

* A small fossil body resembling a land shell of the genus Papa was found by 
Lyell, with fossil reptilian remains, in the interior of an erect fossil tree in the 
coal measures of Nova Scotia. 
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little evidence of the existence of terrestrial species of shells. 
The wonderful development both of genera and species on 
islands, especially those the later geological movements of 
which have been of elevation, do not at least negative the 
indication above suggested. 

With respect to the Freshwater Shells of the West Indies, 
which are by no means numerous, the distribution of the genera 
shows the same connexion of the islands west of Portorico with 
the northern, and of those east and south with the southern 
continent of America, as do the Land Shells. Of Melania five 
species occur in Cuba, none in the other islands ; one of Mela- 
nopsis inhabits Jamaica. The only Unto in the islands is found 
in Cuba. Two or three species of Ampularia are in Cuba, and 
one in Jamaica, of North American type, while A. rugasa Lam., 
of South America, occurs in Trinidad and Tobago, and A. 
Knorri Phil, closely allied to A. oornu arietis t L., of New 
Granada, also inhabits the former island. The species of other 
genera, which are in the islands westward of Portorico, do not 
generally extend to the islands east and south of it Several, 
however, have a remarkably wide distribution. Planorbis 
lucidus Pf. occurs in Cuba, Jamaica, Portorico, and Guade- 
loupe ; Ancylus obscurus Hald., of North America, in Jamaica, 
Portorico, St. Thomas, and Guadeloupe ; and Amniccla crystal- 
Una Pf., which I found abundant in the river Magdalena, at 
Barranquilla, New Granada, inhabits Cuba, Jamaica, Portorico, 
Vi6que, St. Thomas, St. John, Tortola, and Guadeloupe.* 

* The wide distribution, on the continent of North America, of some of the 
UnionidA is really wonderful. Mr. Isaac Lear mentions, in a communication made 
in 186S to the Philadelphia Academy, that some species common in the Ohio 
River, as high up as Pittsburg, are found also in Moose Hirer of Hudson's Bay, 
62° N. ; in the Bed River of the North, 60» N. ; in Upper Missouri, 47° N. ; and 
in the Big Sioux, 48* N. ; also as far south as Louisiana. 

The same remark applies to several terrestrial species of North America. 
Z& alUmata Say is fouod from Labrador to Texas, and from the Atlantic ocean 
to the Rocky Mountains, H. arborea Say, which, according to Beau, occurs in 
Guadeloupe, inhabits an equally wide area, and extends even into New Mexico. 
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CATALOGUE OF THE LAND 8HELLS OF THE WEST INDIA 

ISLANDS. 

[Abbrssiasiams. Ad., d B. Adama, I\. FimMM, G- Gnodladi, P M Pfdffer, Py, Poey, W. A M., 

WelnUod and Marten.] 



notabilis Sh. 

Ancullla. 

Macroceramub. 
signatus Guild. 

Antigua (*). 

HeT.TT 

formosa F. 
Buldius. 

Caraccasenaia By. 

exilis 6m. ± 

fraterculua F. 

subula P. 
Achatina. 

octona Cb. 

ClBTULA. 

Antiguensis Sh. 

Bahamai (*). 
Helix. 
Banamensis P. 

(N. P. and TStrVs Is.) 
gallopavonisVal( TVs Is.) 
microdonta Dh. (MJYw.) 
multifasciata W. k M. 

(Crooked Is.) 
provisoriaP. (K. P.) 
TroacheliP. (TVs Is.)? 
yarians Mk. (N. P.) 

Bulimus. 
nitidulus P. (TVs Is.) 
sepulcralis ? Py. (M P.) 

OlBACINA. 

aolidula P. (If. P.) 
Pupa. 

alvearia Kust f M P.) 

iostoma P. (TA> A) 

pellucida P. (m Is ) 

striatellaF. (MP) 
Weinlandi Kurr. (Or. Ji».) 

MACRQCERAMU& 

Ooftiei P. (tf P.) 

Ctlinurella 

Bahamensis P. (N. P.) 
Cibtula. 

ecabroea Humph. (7*. Is.) 
Chondropoxa. 

biforcne P. IT V* Is.) 

Hjal narsoni P. (Tk's Is.) 
Helicina 

Candida P. (TVs Is.) 
S0HA8I0HBILA. 

minuscuia?P. (MP) 
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Barbados (•). 
Helix. 

Isabella F. 

similaris F. 

vortex P. 
Bulimus. 

Barbadenais P, 

Caraccaaenais Rv. 

exilis Gm. 

fraterculua F. 

ftiacua Guild. 

Goodalli Mil 

oblongus Mull. 

octonoidea Ad. 

subula P. 

Viequenaia P. 
Achatina. 

Gundlachi P. 

octona Ch. 

TORNATBLUNA. 

Antillarum Sh. 
Pupa. 

Barbadenais P. 

JamaicensisAd. 

pelluoida P. 
Ctundbella. 

costatn Guild. 

SUCCINEA. 

Barbadenais Guild. 

Bermudensis P. 
Trungatblla. 

Barbadensia P. 
Helicina. 

Barbadensia P. 

oonoidea P. 

substriata Gray. 

Bermuda (*). 
Ins. SL George. 
Helix. 

Bermudensis P. 

circumtirmata Bedf. 

microdonta Dh. 

ochroleuca F. ? * 

vortex P. 
Bulimus. 

nitidulus P. 

yentrosus F. 
Acbaiina. 

acicula MuIL 
Pupa. 

Jamaioensis Ad. 

peUucida P. 
Succinea. 

Bermudenaia P. 

2 



fulgensLea. 

margarita P. 
Truncatella. 

subcylindrica Gray. 
Heucina. 

convexaP. 

Buen Ayre. 

Bulimus. 
elongatus Bolt 

OnfaaO. 
Helix. 
alauda F. 
amplecta G. 
Apollo P. 
Auberi O. 
auriooma F. 
avellaua F. 
Baracoensis Gut 
Bartlettiana P. 
Bayamensis P. 
Bonplandli Lam. 
Boothiana P. 
Garpenteriana Bid. 
ceaticulus G. 
comtaG. 
crasailabris P. 
Cubensis P. 
cyclostomoides P. 
debilis P. 
deflexa P. 
Dennisoni P. 
emarginata G. 
euclasta Sh. 
fuscolabiata Py. 
gilva F. 
gracilis Py. 
Gruanenais Py. 
Guantanamensis Py. 
Gundlachi P. 
Gutierrezi Py. 
immerea G. 
imperator Mt£ 
incruatata Py. 
jactata G. 
Jeannereti P. 
Lescaillei G. 
Letranensis P. 
Lindeni P. 
lucipeta Py. 
maculifera Gut 
marginelloides O. 
melanocephala G. 
MinaP. 
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minuscula By. 
Montetaurina P. 
morbida Mor. 
multistriata Dh. 
muscarum Lea. 
naevula Mor. 
notata Py. 
Ottonia P. 
ovum-reguli Lea. 
paludoea P. 
Parraiana 0. 
parallela Py. 
pauciipira Py. 
Pazenzis Py. 
pemphigodes P. 
penicillata P. 
Petitiana 0. 
picta Bora. 
Poeyi Pet. 
proboflridea P. 
prominula P. 
provisoria P. 
Raugelina P. 
raripila Mor. 
ro8trata P. 
rufo-apicata Py. 
Sagemon Bk. 
Sagraiana 0. 
saxioola P. 
scabrosa Py. 
Btigmatica P. 
suavis G. 
flulphurosa Mor. 
supertexta P. 
tephritis Mor. 
tichoetoma P 
transitoria P. 
translucens G. 
Trinitaria G. 
turbiniformis P. 
versicolor Bona, 
vortex P. 
Buumus. 
acuticostatus 
angustatus G. 
n&surgens P. 
decollatus L. 
gigasPy. 
Goodalli Mil. 
gracillimua P. 
hasta P. 

homalogyrus 51). 
lucidus Py. 
ManzanillensU G. 
marginatus Lay. 
Marielinus Py. 
nitidulus P. 
octonoides Ad. 
Poeyanua P. 
aepulchralia Py. 



strict ub Py. 
subula P. 
terebraater Lam. 

SPIRAXI& 

Cubaniana 0. 
episcopalu Mor. 
melanielloides G. 
paludinoides 0. 
■uturalis P. 

ORTHALICUS. 

undatus Brag. 

ACHATINA. 

audita Py. 

Blainiana Py. 

consobrina 0. 

elata G. 

exilis P. 

emarginata Swain ? 

faaciata MulL 

Gundlachi P. 

octona Ch. 

picta Rv. 

Poeyana P. 

pusUla P. 

pygmaea P. 

subulatoides 0. 

Trinitaria G. 
Oleacina. 

cyatiozoaria G. 

Lindoni P. 

oleacea F. 

ory8acea 0. 

Ottonia P. 

regularis G. 

saturate G. 

■icilis Mor. 

aolidula P. 

subulata P. 

translucida G. 

Trinitaria G. 
Pupa. 

Cumingiana P. 

cyclostoma K. 

Gundlachi P. 

incana By. 

io8loma P. 

marginalba P. 

maritiroa P. 

marmorata P. 

microstoma P. 

multicosta K. 

Mumia Brug. 

Mumiola P. 

neglecta A ran go. 

peliucida P. 

Proteus G. 

Sagraiana P. 

Bcalanna G. 

sculpts Py. 

Btriatella F. 



tenuMena AcL 

tumidula Dh? 

venusta Py. 

yulnerata K. 
Macbocerahus. 

aniplus G. 

anguloaus G. 

catenatufl G. 

claudens G. 

coetulatua G. 

ieatusG. 

Goasei P. 

Gundlachi P. 

inermis G. 

Jeannereti G. 

notatus G. 

PaziG. 

pictus G. 

turricula P. 

unicarinatufl Lam. 
Cylikdrblla. 

acua P. 

angulifera G. 

Brooksiana G. 

Camoensis P. 

cinerea P. 

coerulans Py. 

crispula P. 

cyclostoma P. 

discors Py. 

elegana P. 

Elliotti Py. 

Fabreana Py. 

fastigiata G. 

gracillima Py. 

Gundlachiana Py. 

Humboldtiana P. 

Integra P. 

interrupta G. 

intusmalleata G. 

irrorata G. 

laevigata G. 

lateralis Paz. 

Lavalleana 0. 

marmorata Sh. 

minuta G. 

nubila Py. 

ornata G. 

Oviedoiana O. 

perlata G. 

Philippiana P. 

planoapira P. 

plicata Py. 

Poeyana 0. 

porrccta Gould. 

producta G. 

Rugeli Sh. 

Sagraiana P. 

Sauvalleana G. 

scalarina Sh. 
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Shntilewortbi Py. 
Sowerbyana P. 
atrangulata Py. 
subita Py. 

torquata Mor. 
Turcasiana G. 
uncataG. 
variegata P. 
ventricosa G* 
TolabilLs Mor. 
Balsa. 

Canteroiana G. 
Succikba. 
angustior Ad. 
fulgena Lea. 
Gundlachi P. 
macta Py. 
nobiJis Py. 
ochracina G. 
SagraO. 
tenuis G. 

TaUNCATELLA. 

bilabiata P. 

capillaoea G. 

Caribaeengia Sow. 

elongata Py. 

lilicoata G. ? 

lirata Py. ? 

pulchella P. 

scalaris Mich. 

subcylindrica Gray. 
CrcLOTra 

minimus G. 

perdistinctus G. 
Megalomastoma. 

alataceum Mk. 

apertum Py. 

auriculatum O. 

bi tuberculatum Sow. 

complanatum P. 

digitale G. 

Gundlachi P. 

leoninum P. 

Mani Py. 

seminudum Py. 

tortum Wood. 

ventricoaum 0. 
Choanopoka. 

alatum P. 

Arangianum G. 

auricomum G. 

Daudinoti G. 

deooloratum G. 

eburueum G. 

fragile G. 

minium G. 

majuaculum Mor. 

perplicatum G. 

Pretrei 0. 

tractum G. 



Yaterasenae P. 

Yunquense P. 
Gtenopoma. 

argutum P. 

bilabiatum 0. 

coronatum Py. 

deficiens G. 

denegatum Py. 

echinatum Py. 

enode Py. 

Garridoianum Py. 

honestum Py. 

immersum G. 

nigriculum G. 

nodulatum Py. 

perepectivum G. 

rotundatum Py. 

rogulosum P. 

sculptum G. 

semicoronatum G. 

sordidum G. 

torquatum Gut 
Adam8iblla. 

chorda turn G. 
Ctolostomus. 

Rangelinus Py. 
Tudora. 

canescens P. 

erectum G. 

excurrens G. 

lurida G. 
Diplopoma. 

architectonicum G. 
Cistula. 

Agaasizi Charp. 

agreatis G. 

catenata Gould. 

illustris Py. 

inculta Py. 

interatitiale G. 

limbifertim Mk. 

Mackinlayi G. 

pallida P. 

procax Py. 

radula P. 
Chondropoma. 

abnaturo G. 

Candeanum 0. 

claudicaus Py. 
crenimargo P. 

decurrena Py. 

Delatreanum 0. 
dilatatum G. 
egregium G. 
Gutierrezi G. 
harpa P. 
irradians Sh. 
laetum Gut 
latilabre 0. 
latum G. 
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marginalbum G. 

moestum Sh. 

■esrlectum G. 

obesuin Mk. 

Ottonis P. 

oxytremum G. 

perlatum G. 

PfeifTeriaoum Py. 

pictura P. 

Poeyanum 0. 

revinctura Py. 

revocatum G. 

rufopictum G. 

Sagebieni Py. 

semicanuro Mor. 

sericatum Mor. 

Shuttleworthi P. 

solidulum G. 

tenebro8um Mor. 

textum G. 

unilabiatum G 

violaceura P. 
Trochatella. 

chr\ soetoraa Sh. 

conica P. 

dilatata Py. 

hians Py. 

Petitiana 0. 

petrosa G. 

politula Py. 

regina Mor. 

rubicunda G. 

rupestris P. 

Sloanei 0. 

Btellata Val. 

subunguiculata Py. 
Helicina. 

acuminata Val. 

adepersa P. 

Bastidana Py. 

Bayamensi8 Py. 

bellula G. 

Blandiana G. 

Briarea Py. 

chrysochasma Py. 

ciliata Py. 

columellaris G. 

concinna G. 

contmua G. 

declivis G. 

elongata 0. 

exserta G 

glabra Gould. 

globulosa 0. 

granum P. 
jugulata Py. 
Lembeyana Py. 
littoricola G. 
Mayarina Py. 
nitida P. 
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Orbignyi P. 
Poeyi P. 
proxima G. 
pulcherrima 
pyramidalis Sow. 
Reeveana P. 
remote Py. 
retracta Py. 
rotunda O. 
rubromarginate G. 
rugosa P. 
Sagraiana 0. 
ailaoea Mor. 
apectabilis G. 
straminea Mor. 
aubdepreaaa Py. 
subglobuloea Py. 
•ubmarginate Gray* 
Titanica Py. 
Algadia. 
oapaxG. 
dissimulans Py. 

S>Doetoma G. 
undlachi P. 
hiapida P. 
incrustate G. 
minima 0. 
velutina Py. 
Proserpina. 
depreaaa 0. 



Onraoao. 

Helix. 

pentodon Mice. 
Pupa. 

uva L. 
Tudora. 

megacheila P. ft M. 

Granada (•). 
Helix. 

perplexa F. 
Bulimus. 

Caraocaaenafl Rt. 

glaber Gm. 

octonoides Ad. 

aubula P. 
Tornatbllika. 

Funcki P. 
OrcLOTua 

Granadensis Sh. 
Hbucika. 

Heatei P. 



Grenadines. 



perplexa F. 
Oethaltoub. 
undulatus Guil<L( Unionl.) 



Guadeloupe (*), 
Helix. 

arborea Say. 

badiaF. 

Baudoni P. 

dentiens F. 

Josephine F. 

lychnuchua MOIL 

pachygastra Gr. 

Schrammii Fieoh, 
Bulimtjb. 

chrysalis P. 

elongatus Bolt 

exilia Gm. 

Lherminieri Fiach, 

limnoidea F. 
Aohatina. 

octona Ch. 
Oleaoina. 

Guadeloapenais P. 

TOBHATELLINA. 

lamellate P. ft M. 
Cylindhelul 

collariaF. 
Suocinba 

Candeana Lea. 

depreaaa Rang. 

patula Br. 

unguis F. 
Truncatella. 

Caribieensis Sow. 

clathrus Lowe 

modeste Ad. 

scalaris Mich. 
CrcLOPHORua 

Beauianus Pet 

Schramini Sh. 
Cbomdkopoma. 

orenulatum K. 
Helioina. 

fascials Lam. 

Guadaloupensis Sow. ? 

rhodostoma Gray? 

similis Sow. ? 

Haiti (•). 
Helix. 
acuminate P. 
Albereiana P. 
angistoma F. 
angustata F. 
Audebardi P. 
Caracolla L. 
oepa Mull, 
cornu-militare L. 
criapate F. 
desiderate P. 
dilatata P. 
diaculua Dh, 



diaaite Dh. 

Domintcenais P. 

exoellens P. 

Gaakoini P» 

Haitensis W. ft M, 

hUumW. ftM. 

Hjalmarsoni P. 

indentete Say. 

indiattncta F. 

JuatiF. 

lampas Mull. ? 

leuooraphe P. 

loxodon P. 

monodonte Lea. 

Phaedra P. 

polyodon W. ft M. 

prutnoaa P. 

ptycoraphe W. ft M. 

pubeacena P. 

aarcocheila March. 

strumosa P. 

trisonalis Grat 

undulate F. 

vortex P. 
BuuMua 

Garaccasensis Rt. 

Dominicus Rt. 

exilis Gm. 

glaber Gm.?] 

haste P. 

marginatus Say. 

Mousaoni P. 

nitidulus P. 

rectus P. 

Salleanus Rt. 

8antenenai8P. 
Spiraxis. 

Dunkeri P. 

Richardi P. 

Saileana P. 
Aohatika. 

impreasa P. 

octona Ch. 

virginea U 
Olkacina. 

biplicate W. ft M. 

oleacea F. 

ptycoraphe W. ft M. 

terebnpformis Sh. 

texte W.AM. 
Pupa. 

glans Kust 

microstoma P. 

striatella F. 

MACROCERAMUS. 

angulatus W. ft M. 
cyrtopleurus P. 
formoeus Wood. 
Gundlachi P. 
Hermanni P. 
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UneatusBr. 

Ladovici P. 

RichaudiPet 

signatus Guild. 

tenuiplicatus P, 

yirgineus W. k M. 
Ctlindrrlla. 

Adamaiana P. 

arcuate W.AM. 

crenate W. A M. 

cristate W.4M. 

Dominicensis P. 

Eugenii Dorhn. 

fceciataCh. 

flammulata P. 

Gouidiana P. 

Gruneri Dunk. 

Guigouana Pet 

Hjalmarsoni P. 

LetarradiiGrat/a*. 

Ludersi P. 

roalleataP. 

Menkeana P. 

monilifera P. 

obesa W.4M. 

puncturata P. 

Salleana P. 

sericea P. 

tricolor P. 

tumidula W.AM. 

Wemlaodi P. 
Simpulopsis. 
M» Dominicensis P. 

VlTRINA, 

— — f sp. ind. 

SUCCDTBA. 

Dominicensis P. 
margaritaP. 

CYCLOTU8. 

flocooeus Sh. 

MEGALOMA8TOMA. 
• Orbignyi P. 
Choanopoma. 

Adolfl P. 

Puertoplatense P. 

Rosaliae P. 

solutum Rich. 

tentorium P. 

Wilhelmi P. 
Ctenopoma. 

Dominicense P. 

CYCL08TOMU8. 

Aminensis P. 
Tudora. 

nobilis P. 

pupaeformis Sow. 
Cistula. 

cinclidodes P. 
Chondropoma. 

adultorinum P. 



Bent* 



blandum P. 

Garicae P. 

eusarcum P. 

hemiotum P. 

litturatum P. 

Loweanum P. 

magniflcum Salle, 

Petiteanum P. 

Salleanum P. 

semilabre Lam. 

simplex P. 
Trochatklla. 

elegantula P. 

opima Sh. 

virginea Lea. 
Hrlicina. 

cingulate P. 

Dominicenais P. 

festiva Sow. 

globosa Gray. 

malleata P. 

oleosa P. 

pygmaea P.ftlL 

rufa P. 

rugosa P. 

8alleana P. 

versicolor P. 

viridis Lam. 
Alcadia. 

succiuea P. 

LofPinea. 

Hklix. 

auricoma F. 

Bonplandii Lam. 

Boothiana P. 

comes Py. 

Pityonesica P. 
Bulihus. 

Beathinus Py. 

Poeyanus P. 

8trictus Py. 

terebra Py. 
Achatina. 

fasciate Mull. 
Olbacina. 

follicularis Mor. 

oleacea Fer. 

orysacea Mor. 

solidula P. 

subulate P. 
Ctlikdrrlla. 

pruinosa Mor, 

MK0AL0MA8T0MA. 

procer Py. 

TUDORA. 

Moreletiaoa Pet 
pupoides Mor. 
Chondropoma. 
dissolutum P. 



Trochatklla. 

callosa Py. 

constellate Mor. 

luteo-apicate Py. 
Hbuoika. 

soopulorum Mor. 
Proserpina. 

globulosa 0. 

Jamaica (»). 
Hkuz. 
abnormis P. 
acuta Lam. 
albicans P. 
alligans Ad. 
alveus Ad. 
ambigua Ad. 
anguatispira Ad. 
anomala P. 
Anthoniana Ad. 
aspera F. 
atevus Sh. 
Bainbridgei P. ? 
Blandiana Ad. 
Boothiana P. 
brevior Ad. 
brevis Ad. 
Bronni P. 
Buddiana Ad. 
cara Ad. 
Carmelite F. 
Chemnitziana P. 
cognate F. 
columellate Ad. 
oonnectens Ad. 
conspersula P. 
Cookiana Gm. 
diminute Ad. 
dioscoricola Ad. 
epistylioidea F. 
epistyliulum Ad. 
Foremaniana Ad. 
fusoocinate Ad. 
fuscolabris Ad. 
fuscula Ad. 
Gossei Ad. 
graminicola Ad. 
Haldemaniana Ad. 
Hollandi Ad. 
immunda Ad. 
inconspicua Ad. 
ingens Ad 
invalid* Ad. 
invaaa P. 
Jacobensis Ad. 
Jamaicenais Ch. 
Jayana Ad. 
lamellifera Ad. 
lucerna Mull. 
Mac Murray! Ad. 
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margaritaP. 
McNabiana Chitty. 
minoscula By. 
munda Ad. 
nemoraloides Ad. 
hobilia Ad. 
Okeniana P. 
osculans Ad. 
pallescens Sh. 
paludoaa P. 
patina Ad. 
peracutiasima Ad. 
perafflnia Ad. 
perdepressa Ad. 
picturata Ad. 
pila Ad. 
pretiosa Ad. 
propenuda Ad. 
Proaerpinula P. 
ptychodes P. 
rufula P. 
Schroeteriana P. 
similia Ad. 
Simeon P. 
simulana Ad. 
sincere Ad. 
sinuate MulL 
Binuosa F. 
soror F. 

Spengleriana P. 
apiculosa SIl 
spreta Ad. 
straminea Alb. 
Btrangulata Ad. 
Bubconica Ad. 
tenerrima Ad. 
torrefacta Ad. 
tridentina F. 
triptycha Sh. 
tumida P. 
turbiniformis F. 
valida Ad. 
virginea Ad. 

BULIMU8 

confertus P. 
erubescens P. 
Goodalli Mil 
hortensis Ad. 
immaculatus Ad. 
Jamaioen8is Rv. 
laeviuaculus Ad. 
macroftpira Ad. 
marginatus 8ay. 
minimus Ad. 
monodon Ad. 
nitidiusculus Ad. 
nitidulua P. 
octonoides Ad. 
pallidus Ad. 
rufescens Gray. 



subula P. 
terebella Ad. 
Spiraxis. 
aberran8 P. 
Adamaiana P. 
brevis Ad. 
contorta Chitty. 
costulosa Ad. 
inusitata Ad. 
mlrabilis Ad. 

0RTHALICU8. 

undatus Brag. 

ACHAT1NA. 

Adamaiana Chitty. 

arcuate P. 

oostulata Ad. 

curvilabrts P. 

GoaseiP. 

gracilior Ad. 

Gundlachi P. 

iota Ad. 

levia Ad. 

longispira Ad. 

micans Ad. 

octona Ch. 

oaculana Ad. 

parvula Chitty. 

pellucens Ad. 

puella Ad. 

aolitaria Ad. 

Btriosa Ad. 

tenera Ad. 
Olbacba. 

angiostoma Ad. 

Blandiana Ad. 

costulosa Ad. 

Dominicenaia Gm. 

Gayana Ad. 

Griffithsi Ad. 

Ingallsiana Ad. 

Jamaioenaia P. 

leucozonias Walch. 

ligata Ad. 

nemorensia Ad. 

nitida Ad. 

perplexa Ad. 

Phiiippiana P. 

Philipei Ad. 

procera Ad. 

propinqua Ad. 

proxima Ad. 

aimilis Ad. 

unicolor Ad. 

venuate Ad. 

vicina Ad. 
Pupa. 

contracta Say? 

exilia Ad. 

Grevillei Chitty. 

hexodon Ad. 



Jamaicensis Ad. 
Jardineana Chitty, 
lata Ad. 
pellucida P. 
tenuidena Ad. 

Macroceramus. 
Gosaei P. 

Cylixdrella. 
abbreviate Dh. ? 
Agnesiaiia Ad. 
alabaatrina P. 
alba Ad. 

araethystina Chitty. 
aapera Ad. 
Auguatae Ad. 
Baquieana Chitty. 
Blandiana P. 
brevia P. 
columna Ad. 
oostulata Ad. 
cylindrua Ch. 
dubia Chitty. 
Dunkeriaca P. 
elatior Ad. 
elongata Ch. 
GoaseiP. 
gracilis Wood. 
Gravesii Ad. 
Hollandi Ad. 
Hurnboldtiaua P. ? 
humilis Ad. 
hydrophana Chitty. 
inornate Ad. 
lata Ad. 
macrofltoma P. 
Maugeri Wood, 
megacheila Chitty. 
nobihor Ad. 
orata Desli. ? 
Pearmaneana Chitty. 
princeps Ad. 
pupaeformis Ad. 
pusilla Ad. 
Robertai Ad. 
rosea P 
Bangui nea P. 
aeminuda Ad. 
similis Ad. 
simplex Ad. 
striata Chitty. 
subula F. 
tenella Ad. 
tricolor P. 
variegate P. ? 
zebrina P. 
zonata Ad. 

SUCOINEA. 

angustior Ad. 
contorta Ad. 
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latior Ad. 
SagraO. 

Gkomelakia. 
affinis Ad. 
Bcardsleana Ad. 
conica Ad. 
costulosa Ad. 
elegans Ad. 
exiiia Ad. 
axpansa Ad. 
fortis Ad. 
gracilis Ad. 
Greyana Ad. 
Uilliana Ad 
inornate Chitty. 
Jamaicensis P. 
magna Ad. 
media Ad. 
minor Ad. 
parva Chitty. 
pauperata Ad. 
procera Ad. 
pygmaea Ad. 
pyramids ta Ad. 
sinuosa Chitty. 
striosa Ad. 
typica Ad. 
vicina Ad. 

Truvcatella. 
Adarosi P. 
Caribaeensis Sow. 
modesta Ad. 
pulchella P. 
scalaris Mich. 

Ctclotus. 
asperulus Sora. 
oorrugatus Sow. 
crassus Ad. 
dubiosus Ad. 
Jamaicensis Ch. 
jugosus Ad. 
pallescens Ad. 
perpallidus Ad. 
subragosus Sow. 
suturalis Sow. 
varians Ad. 

Jamaicia. 

anomala Ad. 

Motsjoniana Ad. 
Licina. 

dubia 6m. 

labeo Miill. 
Choanopoma. 

Chittyi Ad. 

fimbriatulum Sow. 

granosnm Ad. 

Hillianum Ad. 

interruptum Lam. 

lima Ad. 



lincina L. 

lincinellum Lam. 

mite P. 

pulchrum Wood. 

scabriculum Sow. 

flpinuloeum Ad. 
Ctekopoma. 

Campbelli Ad. 

pisum Ad. 

Wilkinsoni Ad. 
Adamsiella. 

chlorostoma 8ow. 

Grayana P. 

ignilabris Ad. 

intermedia Ad. 

mirabilis Wood. 

miranda Ad. 

mon8trosa Ad. 

moribnnda Ad. 

Pearraaneana Chitty. 

pulchrior Ad. 

variabilis Ad. 

zanthostoma Sow. 

CYCL08TOMU8. 

albus Sow. 

Bnnksianua Sow. 

Bronni Ad. 

Chevalieri Ad. 

crenulosus Ad. 

Humphreyanua P. 

Jayanu8 Ad. 

lamellosus Ad. 

Redfieidianua Ad. 

retroreu8 Ad. 

serecinuB Ad. 

tectilabri8 Ad. 

thysanoraphe Sow. 

Tallaheii8is Ad. 
Tudora. 

Adamsi P. 

armata Ad. 

Augtistae Ad. 

a vena Ad. 

Barklyana Chitty. 

column a Wood. 

fascia Wood. 

fecunda Ad. 

Griffithiana Ad. 

marittma Ad. 

mutica Ad. 

papyracea Ad. 

pauperata Ad. 

mmulans Ad. 

Tappaniana Ad. 

versicolor P ? 
Cistula. 

dislocate Baird. 

lugubris P. 

mordax Ad. 

sagittifera Ad. 



Sauliae Sow. 
Shephardiana Ad. 
Stoabtoma. 

Agassizianum Ad. 
Anthonianum Ad. 
Blandianum Ad. 
Chittyanum Ad. 
Cumingianum Ad. 
Fadyenianum Ad. 
Gouldianum Ad. 
Hollandianum Ad. 
Jayanum Ad. 
Leanum Ad. 
Lindsleyanum Ad. 
Moricandianum Ad. 
Petitianum Ad. 
Pfeifferianura Ad. 
Philippianam Ad. 
pisum Ad. 
Redfleldianum Ad. 
Tappanianum Ad. 
Vilkinsoniae Ad. 

Trochatella. 

Chittyana P. 

Grayana P. 

Josephinae Ad. 

nobilis Ad. 

pulchella Gray. 

Tankervillei Gray. 

tenuis Ad. 
Luc 1 DELL A. 

aureola F. 

nana P. 
Helicina. 

Adamsiana P. 

ampliata Ad. 

aurantia Gray. 

costate Gray. 

depressa Gray. 

Jamaicensis Sow. 

lineate Ad. 

maxima Sow. ? 

neritella Lam. 

nobilis Ad. 

Alcadta. 
Brownei Gray, 
citrinolabris Ad. 
consanguinea Ad. 
dubiosa Ad. 
Gossei P. 
hirsute Ad. 
Holland! Ad. 
macilenta Ad. 
major Gray, 
megastoma Ad. 
microstoma Ad. 
palliate Ad. 
pusilla Ad • 
soliteria Ad. 
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Proserpina, 
bidentata Ad. 
linguifera Jonas, 
nitida Gray, 
pisum Ad. 

Marie-CWanU. 

HlLIX. 

badia F. 

HlLICINA. 

fasciata Lam. 

Martinique. 

Helix. 

auridens Rang. 

badia F. 

bracteola F. 

crassidens P. 

dentiens F. 

desidens Rang. 

discolor F. 

lychnuchus Mali 

nigrcscens Wood. ? 

nucleola Rang. 

nuxdenticulata Ch. 

obeaa Bk. 

orbiculata F. 

pachygastra Gray. 

parilisF. 

atenoatoma P. * 
BuLMua • 

chrysalis P. 

elongatus Bolt 

Martinicensis P. 

multifasciatus Lam. 
Achatina. 

semitarum Rang. 
Ctlindrella, 

collaris F. 
Succinic a. 

Gandeana Lea. 

haliotoidea Mitt 

rubescens Dh. 
Ctglotus 

Martinicensis Sh. 
Ctclophorus. 

rufescens Sow. 
Choanopoha. 

oocidentale P. 
Hhlicisa. 

Antillarum Sow. 

fasciata Lam. 

platycheila Mulhf 

plicatula P. 

striatula Sow. 

Portorioo (»). 
Helix. 
angulata F. 
Arecibensis P. 



bryodes Sh. 
CaracoUaL. 
concolor F. 
denuatina Sh. 
diaphana Lam. 
eaclasta Sh. 
Gundlachi P. 
limaF. 

Luquillensis Sh. 
marginella 6m. 
minuscula By. 
musicola Sh. 
obliterata F. 
plagioptycha Sh. 
Portoricenais P. 
Riisei P. 
squamosa F. 
subaquila Sh. 
velutina Lam. 
vortex P. 

BuLiMua 
alabastrinus Sh. 
elongatus Bolt 
exilis Gm. 
fraterculus F. 
Gompharium Sh. 
Goodalli MR 
hasta P. 
Hjalrnarsoni P. 
liliaceus F. 
margaritaceus Sh. 
marginatus Say. 
nitidulus P. 
octonoides Ad. 
opalescens Sh. 
stylodon Sh. 
subula P. 
Swiftianus P. 
terebraster Lam. 

Achatina. 
acicularis Sh. 
octona Ch. 

Olbacina. 

glabra P. 

interrupts Sh. 

Portoricensia P. 

sulculosa Sh. 

terebraeformis Sh. 
Tornatkllina. 

Antillarum Sh. 
Pupa. 

hexodon Ad. 

microstoma P. 

pellucida P. 

striatella F. 
Maoroceramus. 

microdon P. 
Cylikdrella. 

pallida Guild. 



Portoricenais P. 
Riisei P. 
Clausiua. 
tridens Ch. 

SlMPULOPSlS. 

Poitoricensis Sh. 

SUOCINBA. 

approximana Sh. 

hyalina Sh. 

Riisei P. 
Tbuncatella. 

clathrus Lowe. 

pulchella P. 

subcylindrica Gray. 
Mbgaloxastoha. 

cylindraceum Ch. 

verruculosum Sh. 
Choanopoha. 

decussatum Lam. 

senticosum Sh. 
Cibtula. 

lineolata Lam. 

Riisei P. 
Chondropoma. 

Blauneri Sh. 

Newcombianum Ad. 

Newtoni Sh. 

Swiai Sh. 
Stoastoma. 

Portoricense P. 
Helicina. 

fasciata Lam. 

foveata P. 

Hjalrnarsoni P. 

phasianella Sow. 

striata Lam. 

subfusca Menke. 

trochulina 0. 

umbonata Sh. 

vinosa Sh 



St Bartholomew. 

Helix. 

notabilis Sh. 
Choanopoha. 

sulculosum F. 



St. Christopher 

Helix. 

Josephinae F. «. /. 
Bulihus. 

exilis Gm. 

fraterculus F. 

multifasciatus Lam. 
Succinba. 

patula Brug. 
Helicina. 

fasciata Lam. 
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SL Groix («> 

Helix. 
CaracoUa L. $. f. 
marginella Gm. a. /. 
Santacruzenaia P. 
Tariegata Ch. ? 
TortexP. 

Bulimus. 
elongatua Bolt 
extinctus P. $. /. 
fraterculua F. 
marginatua Say. 

Pupa. 
rudiaP. 

Cylindrella. 
chordata P. 

Suoginba. 
RiiseiP. 

Ctolostomub. 
fallai P.? 

ClBTULA. 

rafllabria Beck. 

Chondropoma. 
Santacruzense P. 



St John. 

Helix. 

euclasta 8h. 

nemoralina Pet 

notabilia Sh. 

gubaqoila 8h. 
Bulimus. 

ekragatu8 Bolt 

fraterculua F. 

Ooodalli MIL 

octonoidea Ad. 

aubala P. 

Swiftianua P. 

AOHATINA. 

octona Ch. 
Pupa. 

pellucida P. 
Macrockramus. 

microdon P. 
Ctlikdrella. 

pallida Guild. 

SUOGINBA. 

approximana Sh. 

1CKOALOMA8TOHA. 

Antillarum Sow. 
Chondropoma. 
Newcombianum Ad. 

HeLICINA. 

phasianella Sow. 
aubrasca Mk, 
Aloadia 
rubella P. 



8t Lucia (»«). 
Helix. 

orbiculata F. 
Bulimus. 

aulacoatyraa P. 

8t Martin. 

Bulimus. 
elongatua Bolt 
exilis Gm. 

8t Thomas Q*). 
Helix. 

euclasta Sh. 

Gundlachi P. 

incerta F. 8. /. 

nemoralina Pet 

aubaquila Sb. 

vortex P. 
Ennea. 

bicolor Gould. 
BuLiMua 

Barbadensia P. 

diaphaous P. 

elongatua Bolt 

exilis Gm. 

fraterculua F. 

Goodalli Mil. 

gracillimua P. 

octonoidea Ad. 

aubula P. 

Swiftianua P. 

AOHATINA. 

Gundlachi P. 

octona Cb. 
Pupa. 

Jamaicenaia Ad. 

pellucida P. 
Macrocbramus. 

microdon P. 
Cylindrella. 

gAcillicollis F. ? 

pallida Guild. 

SUCCINEA. 

approximana Sh. 

Barbadensia P. 
Truncatblla. 

clathrus Lowe. 

pulchella P. 

aubcylindrica Gray. 
Megalomastoma. 

Antillarum Sow. 
Chondropoma. 

Newcombianum Ad. 

Santacruzense P. 
Hblicina. 

foveata P. 

Bubfuaca Menke. 
Alcadia. 

rubella P. 



8t Vincent 

Helix. 

cruentata Guild. 

livida Guild. 
Bulimus. 

auria-Sileni Born. 

exilis Gm. 

limnoidea F. 

oblongua MtilL 

atramineua Guild. 

undulatua Guild. 

Yincentinua P. 

SUCCINEA. 

Cuvieri Guild, 
tigrina Leas. 
Hblicina. 
occidentalia Guild. 

Tobago. 

Bulimus. 
oblongua Mali 

Tor tola. 

Helix. 

nemoralina Pet 

notabilia Sh. 
Achatina. 

octona Ch. 

TORNATELLIXA. 

Antillarum Sh. 
Macrocbramus. 

microdon P. 

aignatua Guild. 
Cylindrella. 

pallida Guild. 
Chondropoma. 

Tortolenae P. 



Trinidad ('<). 
Helix. 

discolor F. T 
Streptaxis. 

deformia F. 
Ennea. 

bicolor Gould. 
Bulimus. 

Caraccasenaia Rr. 

fraterculua F. 

glaber Gm. 

multifasciatua Lam. 

oblongua MOIL 
Orthalicus. 

undatua Brug. 
Achatina. 

octona Ch. 

TORNATBLLINA. 

Antillarum Sh. 
Cylindrella. 
Trinitaha P. 

CYCL08TOMU8. 

citrinua Sow. 
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Vieque. 

Helix. 
Caracolla L. 
dinphana Lata 
dio8corico)a Ad. 
euclasta Sh. 
Gundlachi P. 
lima F. 

margi Delia Grn. 
plagioptycka Sh. 
Riisei P. 
subaquila Sh. 



Bcliuus. 

elongaius Bolt 

exilis Gm. 

fraterculus F. 

octonoides Ad. 

Swiilianus P. 

Viequensis P. 
Aciiatina. 

octona Ob. 
Pupa. 

pellucida P. 



Succinea. 

approximate Sh. 
Choanopoma. 

decussatum Lam. 

aenticosura Sh. 

sulculosura F. 
Helioina. 

fasciala Lam. 

foveata P. 

phasianella Sow. 

vinosa i>h. 



NOTES. 

1. Antigua. — The species which have come under my notice from this island, 
and St Christopher, were collected by the Rev. A. Hamilton. 

2. Bahamas. — The New Providence shells were collected by Mr. Wm. Cooper, 
and Mr. T. Smitten,— those from Turk's Island by Mr. Theo. Gill and others. 

3. Barbados — For these shells I am indebted to the late Rev. J. Parkinson, Mr. 
Gill, Ac. B. oblongu* Mull, was introduced by Mr. Parkinson from St Vincent 

4. Bermuda. — Collections were made by the late Prot C. B. Adams, also by 
Mr. R. S*ift, Mr. Temple Prime, myself, and others. As to H. microdonta Dh. 
extensively distributed as H. delitescent Sh. see my remarks, Annals vii. p. 140. 

5. Cuba. — I have been liberally supplied with Cuban species, especially by 
Prof. Poey, Dr. Gundlach, Mr. Shuttleworth, Bishop Elliott, Ac. Some errors 
may be detected in the Catalogue arising from differences of opinion and also of 
classification, of Poey and Pfeiffer. I should quote the following from Poey, 
Mem. ii. p. 406 — " Helices ro*trata P., marginelloides 0., Pazensis Py., transi- 
toria P. % Arangxana Py., Gutierrezi Py. t margtffUoides O., mina P., varietates 
suntH Sagemonis; quod in itinere CI. J. Gundlach demonstratum est Transi- 
tiones exetant ; animal in omnibus idem est*' As to H. Carpenteriana Bland, see 
Annals vii. p. 1 83. 

The occurrence in species belonging to Cyelostomacea, of a perforation at the 
upper margin of the aperture, is peculiar, I believe, to those inhabiting Cuba and 
the Bahamas. See Poey, Mem. iL p. 40. 

6. Grenada and Grefiadines. — Dr. W. Newcomb collected in Grenada, and I 
have received shells from him, Rev. J. Parkinson, and Mr. R. Swift 

7. Guadeloupe. — I have had comparatively few authentic specimens from the 
French islands. Beau in his Catalogue (1858) excludes several species generally 
attributed to this island. 

8. Haiti.— I am principally indebted for Haitian shells to M. Salle\ Mr. Cuming, 
and Mr. Swift The discovery of Vitrina was made by Mr. Hjalmarson, in 1868. 
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9. Jamaica. — Very numerous specimens collected by Prof. C. B. Adams, Mr. 
Chitty, M. Roy, myself; and others, have come under my notice. Pfeiffer Mon. 
it. treats Geomclamia Grey an a C. B. Ad. t as a Cylindrella — it was so originally 
described by Adams, but he subsequently corrected the error. Many new species 
of Cyclotus and Stoastoma were described by Mr. Chitty in the Zool. Proc. in 
1857, bat as they do not appear to have been adopted, I omit them. 

10. Portorico and Viiquc — I received very many of the species of these 
islands, collected by the late Mr. Blauner, from Mr. Shuttle worth — also from 
Messrs. Swift, Riise, Knox, and others. 

11. SL Croix — For these shells, as well as for those from St John aodTortola 
I am principally indebted to Mr. A. H. Riise, H. Krebs, R. Swift, and H. Haftg- 
enaen. Two semi-fossil species of Cyclostoma have been described by Pfeiffer — 
C. baticarinatum and C. chordifentm. 

12. St Lucia. — I am satisfied that the information afforded by the late Mr. 
McMurray as to the habitat of B. aulacottylu* Pfr., was incorrect. It belongs to 
St. Lucia, as originally stated by the Rev. £. Hartvig. 

13. St. Thomas. — Nearly all the species were collected by myself in 1852. See 
my Notes in Cont. to Conch, p. 215, and Annalt, vi. p. 74. 

14. Trinidad — From the late Mr. McMurray, and especially Mr. Theo. Gill, I 
received these shells. • 

The names of several islands do not appear in the Catalogue, because I am 
ignorant as to the species inhabiting them — Dominion, for instance, from which I 
have never seen or even heard of any species. Further examination of Haiti, 
and other islands, as well ae of the Continents of America, will doubtless afford 
many new species, but I do not anticipate that they will sensibly affect the con- 
clusions at which I have arrived with regard to the faunas of the islands. 

Although disagreeing with Pfeiffer as to the nomenclature and synonymy of 
some of the West India species, my limits do not permit of reference to such 
questions. In the Catalogue 1 have adopted his classification, and in a few 
instances have exercised my own judgment as to species, where I differ from him. 
Much labor has been bestowed on the Catalogue, and I would mention that my 
chief object in publishing it is to show the grounds on which my views as to the 
geographical distribution of the species generally are founded. 

At page 1 1 the numbers of Inoperculate and Operculate species which occur 
in the islands E. and S. of Vieque are stated to be 183 and 50, the species com- 
mon to more than one island being enumerated as belonging to each. The 
actual numbers, reckoning each species once only, are 108 Inoperculate, and 43 
Operculate. 
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^ IV. — <?» Jft« Lingual Dentition of Ildix turtriniformis, Pfr., 

and other species of Terrestrial MMusca. 

by thomas) bland akd w. g. binney. 

Reprinted from the Annals of the Lyceum of Natural History in New York, 

VoL X., p.* 79, November, 1871. 

Helix turbiniformift, Pfeiffer. 

(Plate IL, Pig. 2.) 

Jaw so extremely thin and delicate as to fold over upon itself 
along its edges and at its extremities ; very light horn color, 
almost transparent; strongly arched, rather narrow, attenuated 
towards the ends, which are obtuse ; divided into about forty 
separate perpendicular compartments composed of curving fold- 
like plates, whose extremities give a correctly serrated appear- 
ance to either margin ; these plates or folds are straight at the 
centre of the jaw, and in no wise chevron-shaped upon the 
central line ; upon about the centre of the jaw is a curving, 
horse-shoe shaped line of reinforcement, running somewhat 
parallel to the margin, below this line there are very delicate 
transverse striae ; the upper margin is slightly incurved at its 
centre, the lower margin has no approach to a median pro- 
jection. 

It is difficult to determine the precise nature of the fold-like 
plates into which this jaw is divided. They give the same ap- 
pearance as if the whole substance of the jaw were plaited along 
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its entire length, no interstices being left between the plaits. 
As the word plait would imply an actual folding of the sub- 
stance of the jaw upon itself, we have not used that term, as 
there is in reality a simple thickening. In using the word 
plate, we do not intend to describe the jaw as composite, as in 
the case of Ortholicus, or Achatina fasciata and virginea, in* 
which it seems to he composed of separate, i. e., partially de- 
tached plates, imbricated one upon the other, with oblique 
sutures, those of the upper centre chevroned upon the central 
line, 60 as to leave an angular upper central plate. From this 
angular plate is derived the term Ooniognatha used by Morch 
for one of the sections into which he suggests the Geophila may 
be classified according to character of jaw. In the jaw of 3. 
turhinifarmis the central plates are perpendicular, with no 
approach to the angular arrangement. The plates must be 
considered, therefore, as a modification of the rib-like process, 
which characterizes most of the species of the genus Helix, as 
restricted by Albers and v. Martens, but by no means all of 
them, as we find a ribless jaw in 3. alternata, 3emphiUi % 
striatettd) asteriscus, labyrinihwa, Phoenix, mvscarum, and 
vartans, in the last of which we have also a highly developed 
median projection. 

With the exception of the absence of angular plates at the 
upper centre, this jaw resembles very closely that of Cylindrella 
rosea (see photograph, Amer. Journ. Conch. V., plate XL), or 
that of Pineria Schrammi (Ann. Lye. N. Y., X. 22). 

We now notice, for the fir$t time, this form of jaw in the 
Genus 3dix, in which stout, distinct ribs are usually found 
upon the anterior surface of the jaw, decidedly crenellating 
either margin. It is very common, however, in the genus 
Bulimulus, having been observed by us in B. aurisleporis, 
Brug., suffiatus, Gld., membranacew, Ph., papyraceus, Mawe, 
Jonasi, Pfr., alternatus, Say, paUidior, Sow., and aureolus, 
Guppy, var. Jiawsoni. In the jaw of B. aurideporis there 
appear to be angular central plates. 
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Helix turbiniformis, Pfeiffer. 81 

In the Genus Bttiimulus, however, the form of jaw under 
consideration is not constant, as that of B. dealbatus, £ay, has 
distinct anterior ribs. 

Helix turbiniformis is placed, by Albers and v. Martens, in 
the subgenus Microphysa. 

The lingual membrane is long and quite narrow, composed 
of numerous oblique rows of about 25-1-25 teeth. Centrals 
large in proportion to the laterals, subquadrate, with broadly 
reflected triscuspid apex, the cusps very globose, the two outer 
ones unusually small and distant from the middle cusp ; 
laterals like centrals, but bicuspid ; marginal teeth wide, low, 
with small, stout, irregular denticles. 

The jaw and lingual membrane above described were re- 
ceived, already mounted, through Governor Rawson, from Mr. 
Henry Vendryes of Jamaica, by whom they were taken from 
a Jamaica specimen, and who noticed and has corresponded 
with us on the peculiarity of the jaw. 

Bulimulus latieinctag, Guppy. 

(Plate H, Figs. 1, 5.) 

A mounted lingual membrane of this Dominica species was 
received from W. R. J. Lechmere Guppy, of Trinidad. 

Lingual membrane long, and quite broad in comparison to 
its length, composed of numerous waving rows of teeth. Cen- 
trals subpyramidal, the base excavated, the apex not pointed, 
but bluntly rounded and recurved into a stout obtuse long cusp, 
which is unequally divided into two blunt, stout lobes. Later- 
als very much longer and larger than the centrals, long, narrow, 
obliquely recurved into a greatly developed, unequally tri- 
lobed cusp. Marginals but little modified from the laterals in 
shape, but narrow, denticulated on the outer side of their re- 
flected cusp, which last is bicuspid rather than trilobed. 

Fig. 1 represents the central and lateral teeth ; Fig. 5 one of 
the marginals. 
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Bnlimulua Bahamenaia, Pfr. j 

(Plate IL,FigB. 3,1) 

i 

A specimen from New Providence, received from Governor 
Rawson, furnished the lingual membrane and jaws here de- 
scribed. 

Jaw long, low, slightly arcuate, composed of over fifty sepa- m 

rate plates, in some places divided by distinct, though narrow 
ribs. In two of the three jaws examined, the central plates are 
chevroned on the median line, leaving a distinctly triangular 
plate at the upper centre, whose base is up, its apex pointing 
downward. In the third specimen the plates are obliquely ar- 
ranged, from above and outward to within and below, as on 
the whole surface of the jaw, but they reach quite across it, 
leaving no central triangular plate. The jaw is interesting, as 
it combines the characteristics of separate plates and distinct 
ribs. 

Lingual membrane (PI. II., Figs. 3 and 4) as already de- 
scribed in JS. Iaticinctu8. The points of the cusps, however, 
are more acute than in that species. 

EXPLANATION OF PLATE IL • 

Fig. 1. Bvlitmdu8 laticinctvu, to show the cusps of the central and 
lateral teeth. 
" 2. Hdix twhiniformti. Jaw. 

" 3. JBulimuhi8 J$aJuunen*ui. To show the cusps of the marginal 

teeth. 
" 4. Same as Fig. 3. The cusps of central and lateral teeth. 
" 6. Same as Fig. 1. One marginal tooth. 
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ON THE UNGUAL DENTITION OF UMNSA APPRB88A, 
SAT, AND LIMN JBA MEOASOMA, SAT. 



BT THOMAS/ BLAND AND W. G. BINNBY. 
LlMNJSA APPKESSA. 

» 

We are indebted to Mr. J. G. Anthony for the specimen of 
Limncea appressa, Say, from which we extracted the jaws and 
lingual membrane here described. The specimen was preserved 
in alcohol at the Museum of Gompaiative Zoology. It was re- 
ceived from Lake Ghamplain. 

On page 28 of Part II of Land and Fresh-water Shells of North 
America, there is a description and figure of the lingual (nem- 
brane of Limncea jvgularis, Say, which is synonymous wijth, 
Limncea appressa, both of these forms being identical with Vhfd- y 
ncea stagnate of Europe. On page 155 of the same work is a • 
figure of the membrane of a specimen of L. stagnate, from the 
Lake of Geneva. 

The form of the teeth from several different parts of the mem- 
brane before us differ so widely that we see no specific distinc- 
tion in the figures referred to, however much at first sight they 
may appear to differ from the figures we here give, or from each 
other. 

Jaws three, as usual in the genus, one upper, long, narrow, 
arcuate ; two lateral, long, narrow, curving inwards. 

Lingual membrane long and broad, composed of numerous 
curving rows of about 40 — 1 — 40 teeth each. 

Centrals subconical, long, narrow, excavated and sometimes 
bilobed at base, thence narrowing gradually upwards to the 
apex, which is bluntly rounded, and recurved into a simple, 
obtuse beak. Laterals shorter than the centrals, subtriangular, 
their outer side being somewhat parallel to the side of the cen- 
trals, while the inner side is rapidly cut away towards the base, 
which is very narrow and straight ; their top horizontal, irregu- 
larly waved, bearing a decided stout blunt prominence near its 
inner extremity, the whole broadly recurved into a large, long, 
oblique beak ; this beak is bifid, the divisions about equal in 
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breadth, both produced into acute points, the inner one twice a* 
long as the outer one, and more decidedly curved outward. 

Plate 12, fig. 1, gives a group of laterals such as we have now 
described. These come from what appears to be the most de- 
veloped portion of the membrane. As the membrane advances in 
either direction from this point, the shape of the laterals is gradu- 
ally modified, so that the above description will not apply to them. 
At one extremity of the lingual membrane, the laterals appear 
as figured in our fig. 4. From this it will be seen that the beak 
of the recurved apex is divided into two stout, short, straight, 
blunt points, instead of the sharply pointed, curving points de- 
scribed above. 

At the opposite extremity of the lingual membrane we find 
laterals in which the recurved apex is decidedly trifid, the three 
divisions long, slender, acutely pointed, the central longest and 
straight, the outer ones curving inwards. 

Besides the three prominent forms of laterals already de- 
scribed, there are numerous modifications of each, the laterals 
being very variable. 

The laterals pass gradually into the marginals, as shown in our 
figure 5. The marginals are in obliquely curving rows. They are 
short, narrow, rounded, with irregular bulging sides, recurved 
into very long, rounded beaks, whose apices are bluntly bifid. 

LlMN^A MEGASOMA. 

To Mr. Anthony also we are indebted for a specimen of this 
species from Lake Ghamplain. In mounting the lingual mem- 
brane a portion only was saved. From this we are able to give 
only the form of the lateral teeth and the marginals. The laterals 
(see fig. 6) are very much like those of Limncea appressa described 
above. The recurved beak is, however, straighter, its larger 
point being sometimes bifid. The marginals (see fig. 3) are more 
widely separated, both in the rows and the individual teeth of 
each row. They are also of more nearly equal size throughout their 
length, have a longer recurved portion, and their apex is irregu- 
larly digitate, rather than bifid, there being three and sometimes 
four subdivisions. 

The jaws of Limncea megasoma are all shorter and stouter 
than in L. appressa. 

Our figures are drawn from photographs taken directly from 
the microscope by our friend, Mr. Sam. rowel. 
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ON THE LINGUAL DENTITION OF VBRONICBLLA. 



BY THOMAS BLAND AND W. Q. BINNET. 



Having received from Mr. J. G. Anthony specimens in alco- 
hol of two species of Veronicella collected by him near Rio 
Janeiro, we have compared their lingual dentition with that of 
Veronicella Fforidana, and also a species from Jamaica. The 
lingual membranes of all four species are almost exactly alike, 
so much so that the description of one will apply to all. There 
is some slight variation in the development of the point on the 
central teeth, but this does not affect the general character of 
the teeth. 

The lingual membrane is long and very broad, comprising (in 
the Florida species) about 60 — 1 — 60 teeth. The centrals are 
quite small, long and narrow, attenuated to a point above, grad- 
ually enlarging toward the base, above which are lateral, bluntly 
pointed, wing-like expansions ; the base is broad, and has a deep, 
Younded excavation ; in some cases the lateral expansions are so 
produced as to give an almost cruciform appearance to the tooth ; 
below the centre of the tooth, on its anterior surface, is a stout, 
blunt, short, simple cusp, ending in a short, stout point. 

The lateral teeth are very irregular in shape, but retain the 
bicusped character peculiar to the Q-eophila ; they are longer 
and much wider than the centrals ; the bases of attachment, or 
plates, are very irregular in shape, very unsymmetrical, sub- 
quadrate or irregularly excavated above, thence curve outwards 
and downwards, until at their lower extremity they exhibit the 
lateral expansions and basal excavation of the central tooth, but 
both these characters are much more developed than in the cen- 
trals, and from the want of symmetry in the teeth, are found 
only on the outer side of each tooth ; the central cusp on the 
marginals is v-ery large, extends quite to the base of the tooth, 
and is produced beyond that into a blunt point ; the side cusps 
are almost obsolete, the inner one is much larger than the outer 
one. 
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The marginal teeth are a simple modification of the laterals, 
being reduced to a subquadrate shape, with the point of the 
cusp much more produced. 

The figure (pi. 12, fig. 7) we have given, represents a group 
of centrals and laterals from the lingual membrane of a very 
long and slender Brazilian species. As already stated, the 
lingual membranes of all four of the species before us are so 
nearly alike that this figure would apply to all. It will be 1 

found much more satisfactory than those already published by 
us. (L. and Fr. w. Shells, Part I, p. 306, fig. 543, and Ann. N. 
Y. Lye, IX, p. 385, fig. 5.) 

The jaw of V. Floridana has already been figured by us (L. 
and Fr. w. Shells I, p. 305, fig. 542). It is long, low, slightly 
arcuate, with blunt ends; anterior surface with twenty-four 

ribs, crenellating either margin. The Brazilian V. has 

about thirty ribs ; V. has about twenty broad ribs. The 

Jamaica species, which appears to be Veronicella Sloanei, has 
twenty broad ribs. 



Explanation to Plate 12. 

Fig. 1. A group of centrals and laterals of Limncea apprasa. 

2. A still more magnified view of one central with the 

adjacent laterals of Limncea appressa. 

3. A marginal of Limncea megasoma. 

4. A group of centrals and laterals from another por- 

tion of the same membrane as fig. 1. 

5. A group of laterals and marginals of Limncea ap- 

pressa. 

6. A lateral of Limncea meqasoma. 

7. A group of centrals and laterals of a Brazilian Vero- 

nicella. 
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The above may be distinguished from P. gibba (Terr.), which 
occurs at the same locality, in being of smaller size, last whorl 
not inflated, and in its color. 

Partula Brazibri, Pse. Plate 9. fig. 5. 

T. dextrorsa, umbilicata, conico-elongata, recta, solidiuscula, 
atriis confertis transversim distincta notata, nitida, pallide stra- 
minea, prope basin, pallide fusco obsolete bifasciata ; anfr. 5 
convexis, ultimus £ longitudinis testae fere sequans ; sutura im- 
pressa, simplici ; apertura vix obliqua, ovalis ; perist. album, in- 
crassatum, convexum, breviter et aequaliter expansum ; columella 
superne late dilatata. 

Alt. 22J, diam. 12 mill. ; ap. 9 mill, longa, 6 mill. lata. 

Hab. in Insula Tutuila (Brazier). 

This species was collected by Mr. Brazier at the above locality. 
It is of the type of P. conica, (Gld.) and canalis, Mouss. The 
shell is straight, elongate dextral, whorls convex, marked trans- 
versely by the usual fine striae and longitudinally by lines of 
growth. The color is pale yellow, with two indistinct bands of 
pale brown encircling the last whorl near its base. The lip is 
callous and but slightly expanded ; columella widely dilated 
above, its callosity extending some distance over the wall of the 
aperture. 

Genua HYALOPSIS, Pse. 

Testa purpseformis, callo nitido^obducta; perist. simplex, vix 
incrassatum, margine columellari integro, canali verticalis ad in- 
sertionum marginis dextri. Apertura circularis. 

The above genus is another link connecting the several genera 
Pupina y Regitt'oma and Callia. 

I quite agree with Mr. Dohrn that they should be united, but 
that the several groups should retain their names as subgenera. 

Hyalopsis tumida, Pse. Plate 9, fig. 6. 

T. dextrorsa, oblique ovata, nitida, pellucida, laevigata, fulvo- 
cornea ; anfr. 5, rotundato-convexis turn id is ; apice vix obtusa ; 
sutura filo-marginata ; perist. circularis, vix incrassatum, album. 

Alt. 7J, diam. 5 mill. Hab. Insulis Salomonis. * 

Shell dextral, obliquely ovate, shining, smooth, pellucid, yel- 
lowish horn color ; whorls five, roundly convex, somewhat swol- 
len ; apex obtuse, suture narrowly marginate ; peristome circular, 
slightly callous, white. 

Collected at the above locality by Mr. John Brazier. 
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ON THE LINGUAL DENTITION OF CLAUSILIA TRIDEN8, 

CHEMNITZ. 



BY THOMAS BLAND AND W. G. BINNBY. 



Clausilia tridens, Chemn., occurs in Puerto Rico only, and no 
other species of the genus has been found in the West Indies. 
The jaw and lingual membrane here described were received from 
Mr. Robert Swift. 

Jaw slightly arcuate, low, long, of almost equal height through- 
out ; ends slightly attenuated, bluntly truncated ; anterior sur- 
face without ribs ; cutting edge with a blunt median projection. 
Figure 4 is drawn from a photograph taken by our friend Mr. 
S»m. Powel. It will be seen that the cutting edge is developed 
beyond the well marked median beak. This extension is thinner 
than the rest of the jaw, and can, we believe, scarcely be normal. 
Should it prove to be constant in the species, the concave mar- 
gin can hardly be said to have a median projection, but still the 
well marked beak upon the inner line will show the species to 
be related, by the characters of its jaw, to the subfamily Pu- 
pinae. (See Land and Fresh Water Shells of N. A., Part I, 
p. 223). 

Lingual membrane short and broad, composed of numerous 
rows of about 30 — 1 — 30 teeth each. Centrals long, narrow, 
incurved at sides, concave and either excavated or thinned at 
base, rounded at top, and with a recurved, small, blunt apex* 
Laterals shorter and broader than the centrals, their base cut 
away for two-thirds their length nearest the centrals, their sides 
parallel, curving outwards from the centrals, the top rounded or 
indented; apex recurved, produced into a stout tri-lobed or bi- 
lobed denticle, the central or larger lobe bearing a stout, pro- 
longed, conical point. At about the twelfth lateral the teeth 
commence to change gradually into the marginals, the extreme 
form of which are subquadrate, wider than high, broadly 
recurved into an oblique, irregularly denticulated apex ; the mar- 
ginals decrease rapidly in size as they pass outward towards the 
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margin of the membrane ; they are exceedingly variable in the 
number and disposition of the denticles on their recurved apices. 

The membrane is peculiar in the small size of the recurved 
apex of the central teeth as compared with that of the laterals. 

On plate 2 we have given a figure of one central (fig. 8), with 
the first laterals (fig. 3 and 8), the second lateral (fig. 8), the 
fifth lateral (fig. 7). The passage of the laterals into the mar- 
ginals is shown in fig. 1. The fully developed marginals in fig. 
2. Figure 5 gives also a form intermediate between laterals 
and marginals. Figs. 1 and 2 are from the right of the cen- 
tral line. The others are from the left, except fig. 8, which gives 
teeth from both sides of the central line. 

These figures, as well as that of the jaw, are drawn from pho- 
tographs taken directly from the microscope by our friend Mr. 
Sam. Powel. 



ON THE LINGUAL DENTITION OF H ELI C IN A OCCULTA 



BY THOMAS BLAND AND W. G. BINNEY. 



In the Annals of the New York Lyceum of Natural History, 
vol. ix, p. 287, we described and figured the lingual dentition of 
Helicina occulta. Say. We had at that time examined a single 
membrane, imperfectly mounted. An opportunity has more re- 
cently been given us to study several other membranes. This 
has shown us that we were quite mistaken in our determination 
of the fifth lateral tooth. It is evident that what we described 
and figured as the fifth lateral is in reality a basal expansion of 
the fourth lateral, belonging to the row of teeth immediately 
above the row from which our figure is drawn. It may be that 
this expansion forms the point of attachment of the fourth lat- 
eral, which would account, perhaps, for the crimping of its base. 

In describing the fourth lateral, we remarked that it seemed 
to have, in some instances, a wing-like expansion behind the un- 
cini. This was, no doubt, the fifth lateral, imperfectly seen in 
the lingual examined. 

The figure (fig. 6, plate 2) we have here given shows the lower 
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half of the fourth lateral tooth and the fifth lateral tooth. It is 
taken from a photograph, for which we are indebted to our friend 
Mr. Sam. Powel, of Newport, R. I. 

There is considerable variation in the shape of this fifth lateral 
tooth. In some cases the upper m^ggin is excavated along 
three-fourths of its lopgth. 



Explanation of Plate 2, illustrating the articles by Messrs. Bland 

and Binney. 

Figure 1. ClausiUa tridens, Ghemn. Three lateral teeth, 
about the eleventh, twelfth and thirteenth on the right of the 
central line. These are given to illustrate the passage from the 
laterals into the marginals. 2^n 

Figure 2. Claustlia tridens. The seventh and eighteenth 
teeth on the right of the central line. These are fully developed 
marginals. 

Figure 3. Claustlia tridens. The first lateral on the left of 
the central line. 

Figure 4. ClausiUa tridens. The jaw. 

Figure 5. ClausiUa tridens. The twelfth lateral on the left 
of the central line. Compare with figure 1 from another trans- 
verse series of the same lingual membrane. 

Figure 6. Helicina occulta. Say. The fifth lateral tooth, with 
a portion of the fourth lateral, to show its basal extension. 

Figure 7. ClausiUa tridens. The fifth lateral to the left of 
the median line. 

Figure 8. ClausiUa tridens. The central tooth with the ad- 
jacent laterals. 
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culated, its external margin crenulated ; columella excavated ; 
aperture ovate, light purple to purplish brown ; canal short, 
moderately curved, in some specimens closed, in others, of equal 
or larger size, open; umbilicus nearly obsolete; surface tra- 
versed by about fourteen roughly rounded revolving costae, 
more or less varicose or tuberculated at the intersection of the 
longitudiual ribs and varical ridges ; also marked with fine in- 
cremental striae, the latter being more conspicuous in the inter- 
costal sulcations ; color white, somewhat dingy, with two inter- 
rupted zones of black or dark brown on the body whorl. 

Number of specimens examined sixteen, mostly immature ; 
the dimensions of the largest are respectively : 

Length, -85 -80 -75 inch. 

Breadth, -50 -47 -45 inch. 

Habitat, Monterey, California, where it has been collected by 
Messrs. Hemphill, Harford, Gordon and myself. 

This shell is Ocinebrav&r. d of Carpenter (MSS.), and 762 
(in part) of Cooper's Geog. Cat. Moll. 

The above species varies considerably in robustness, length of 
spire and development of sculpture ; it is exceedingly charac- 
teristic in its markings, and easily distinguished from all others 
belonging to the Californian group of the Ocinebrce; it is not 
numerous in individuals, and appears to be exceedingly limited 
in its distribution. 

Since writing the above, additional specimens have been for- 
warded to me by Mr. Harford, collected by him at the Island of 
San Miguel, off Santa Barbara, Cal. These latter specimens show 
a much more prominent longitudinal sculpture than the Monterey 
specimens, are generally more rugose, and one specimen is ashen 
ifhite and wants the interrupted color bands. 
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NOTES ON THE LINGUAL DENTITION AND JAWS OF TER- 
RESTRIAL MOLLUSC A. NO. 3. 



BY THOMAS BLAND AND W. G. BINNBT. 



In the following pages we have not considered it necessary to 
describe fully the lingual dentition of those species which agree 
with the usual type of dentition in their respective genera. In 
the Helicidce we have given more particular notes on the mar- 
ginal teeth, because they are not so constant in their characters 
as the central and lateral teeth. 

ZONITBS CAP8ELLA, Gould. 

Lingual membrane broad, not very long. Teeth as in the 
species of Hyalina figured by us in Land and Fresh-water Shells, 
Part 1. The laterals and centrals are about equal in size, the- 
former very few in number, apparently three only. . Marginals 
numerous, large, decreasing in size as they pass off laterally, 
and quite separated near the outer margin of the membrane. 

Specimen from Lexington, W. Virginia, received from Pro- 
fessor McDonald. 

Zonites ligerus, Say. 

Lingual membrane as usual in the genus Hyalina. The cen- 
tral teeth are small in proportion to the laterals. 

Jaw already figured by Leidy' (Terr. Moll. U. S. L, pi. XII. 
fig. 7.) 

Zonites gularis, Say. 

Jaw highly arcuate, ends attenuated, anterior surface smooth, 
cutting edge with a well developed median projection. 

The lingual membrane has been described by us on p. 298 of 
Land and Fr. W. Shells, Part I. 
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Hyalina (?) Baudoni, Petit (Mbrchia). 

Lingual membrane long, broad, composed of numerous trans- 
verse rows of teeth arranged en chevron ; central teeth not dis- 
tinguishable on the membrane examined, but probably very 
small; lateral teeth absolutely wanting; marginals numerous, 
long, slender. 

In the absence of the lateral teeth and general character of 
the membrane, this species resembles those of Macrocyclw alone 
of the Helicidce. 

Specimen collected in Dominica, and membrane mounted by 
Mr. R. J. Lechmere Guppy, of Trinidad, from whom we re- 
ceived it. 

Macrocyclis Voyana, Newcomb. 

Lingual membrane long and narrow, composed of numerous 
rows of teeth arranged en chevron. Centrals long, incurved at 
sides, their lower margins excavated ; with three small, sharply 
pointed cusps. Laterals entirely wanting. Marginals in curving 
diagonal rows, simple, aculeate, decreasing rapidly in size at the 
outer margin of the membrane. 

From this description it will be seen that M. Voyana agrees 
in the general character of its lingual dentition with fit. concave* 
and M. Vancouverentis, already described by us. 

Specimen received from Mr. H. Hemphill. 

Sagda connect ens, G. B. Adams (Sagda s. str.) 

Number of teeth in the membrane, in each row, about 26 — 1 
— 26, all of which are as usual in the genus Helix, Centrals 
tricuspid, laterals bicuspid ; marginals broad, low, with one 
acute, oblong, inner denticle, and several shorter, acute side 
denticles. 

Specimen received from Mr. Jas. Milligan, who collected it in 
Jamaica. 

Sagda Haldbmaniana, G. B. Adams (Hyahsagda.) 

Jaw slightly arcuate, of almost equal height throughout; ends 
blunt ; no anterior ribs, and no median projection. 

Lingual membrane with about 30 — 1 — 30 teeth in each row. 
Teeth as usual in the genus Helix. Centrals tricuspid ; first 
laterals with an obsolete inner side cusp, other laterals bicuspid ; 
marginals with one long, blunt, stout, oblique denticle, with a 
single short, stout, blunt side denticle ; extreme marginals ir- 
regularly denticulated, the denticles slender and pointed, usually 
with one inner long and several side short denticles. 
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From the descriptions of this and the preceding membrane, 
it will be seen that both species have the lingual dentition of the 
Helicince, and not of the Vitrinince, in which they are placed by 
Albers and v. Martens. 

The marginals which characterize the Vitrinince are wanting in 
both species, their place being supplied by marginal teeth of the 
form common to the genera Helix, Bulimulu*, &c. 

Several specimens collected in Jamaica by, and received from, 
Messrs. Grloyne and Vendryes. 

S. Haldemaniana is viviparous. 

Patula solitaria, Say. 

Jaw long, low, slightly arcuate, ends but little attenuated ; 
anterior surface striate, but without ribs. 

Teeth about 40 — 1 — 40, as usual in the genus ; the marginal 
teeth broad and short, with one long, blunt denticle, and several 
aide short, small, blunt denticles. 

Helix Yatksii, J. Gr. Cooper, not of Pfeiffer. 

Jaw slightly arcuate, ends blunt; anterior surface with nu- 
merous broad ribs. 

Lingual membrane as usual in the genus ; centrals tricus- 
pid, laterals bicuspid ; marginals with two stout, oblique denti- 
cles, the inner one the longer. 

Living specimens received from Dr. W. Newcomb. 

This species is allied to H. nautiliformie, Porro, which is placed 
by Albers and v. Martens in Section a of G-onostoma, Held., as 
equivalent to Drepanostoma, Porro. 

Helix fastigans, L. W. Say. {Polygyra.) 

Jaw slightly arcuate, long, low, witt) about twenty ribs on the 
anterior surface, crenellating either margin. 

Lingual membrane long and narrow ; teeth as usual in the 
genus ; centrals tricuspid, laterals bicuspid ; marginals wide, low, 
with long, slender, acute denticles as in H. auriculata. (See fig. 
158, p. 87, Land and Fresh Water Shells of N. Amer., Part I.) 

Helix similaris, F^russac. (Darcasia.) 

Jaw arched, of equal height throughout ; ends blunt ; with 
eight widely separated, well defined ribs crenellating either 
margin. 

Lingual membrane long and broad ; centrals tricuspid, later- 
als bicuspid ; marginals long, tow, irregularly denticulated, 
denticles long, oblique, usually one inner, long, and one outer, 
short, both bifurcate. 

Specimen from Brazil, collected by Mr. J. G. Anthony. 
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Hblix reticulata, Pfr. {Arionta). 

Jaw stout, strongly arcuate^ dark horn color, transversely 
striate ; ends but slightly attenuated, blunt ; anterior surface 
with three stout, widely separated ribs, on the central third of 
the jaw ; their ends projecting beyond either margin. 

Lingual membrane long, wide ; teeth as usual in the genus ; 
the marginals irregularly denticulated, generally with* two 
oblique, bifurcated denticles. 

California. 
Hblix Nickliniana, Lea. (Arionta.) 

Jaw thick, horn colored, with stout, anterior ribs. 

Lingual membrane very broad ; teeth as usual in the genus, 
the middle cusp of the centrals and inner cusp of the laterals 
being very long and pointed, the side cusps of each only slightly 
developed; marginal teeth with four or less irregular, long, 
pointed denticles. 

A large, globose specimen from Mendocino County, Califor- 
nia, furnished the jaw and lingual membrane here described. 

Helix Gossei, Adams. (Coryda.) 

Lingual membrane broad ; teeth as usual in the genus ; cen- 
trals and laterals with stout cusps, bearing short, bluntly 
rounded points ; marginals with one inner, large, bluntly bifid, 
oblique, long cusp, and one or two small, blunt, rounded cusps 
at its sides. 

Jamaica. From Messrs. Yendryes and Grloyne. 

Helix notabilis, Shuttle vorth. (Thelidomus). 

Lingual membrane long and wide ; teeth as usual in the genus ; 
centrals and laterals subquadrate ; marginals subquadrate, with 
two broad, oblique, blunt, slightly produced denticles, the inner 
one, as usual, the larger. 

Tortola. Received mounted, from Mr. Robert Swift. 

Helix pemphigodes, Pfr. (Cysticopsis.) 

Lingual membrane long and broad ; teeth as usual in the 
genus, the marginals irregularly denticulated with one or two 
oblique, long, bluntly bifurcated denticles. 

Cuba. 

Helix loxodon, Pfr. (Plagioptycha). 

Jaw thin, arcuate, very high, with transverse and perpendicu- 
lar striae ; ends hardly attenuated, blunt ; cutting edge with a 
median projection. 
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Lingual membrane long and narrow ; teeth as usual in the 
genus ; the long cusp of the centrals and laterals sharply pointed ; 
marginals wide, low, irregularly denticulated ; denticles usually 
long, oblique, trifid, the central point the longest. 

Sun Domingo. Dr. W. Newcomb. 

Helix diaphana, Lam. (Plagioptycha.) 

Jaw thin, slightly aicuate, of almost equal height throughout ; 
ends blunt, cutting edge with a slightly developed, blunt, me- 
dian projection. 

Lingual membrane as usual in the genus ; marginal teeth with 
one broad, oblique, long, obtusely trifid denticle. 

Puerto Rico. From Dr. Cleve. 

Helix monodonta, Lea. (Plagioptycha.) 

Jaw thin, light horn colored, but slightly arcuate ; ends but 
little attenuated, blunt; anterior surface without ribs; cutting 
edge with a slightly developed, median projection. 

Lingual membrane as usual in the genus ; marginal teeth 
usually with three oblique, long denticles, the inner the longest. 

San Domingo. Dr. Newcomb. 

Helix graminicola, Adams. (Polymita). 

Jaw strongly arcuate, stout, rough, high ; ends scarcely at- 
tenuated, blunt ; no anterior ribs ; cutting edge with a decided, 
blunt, broad, median projection. 

Lingual membrane with about 40 — 1 — 40 teeth in each row ; 
teeth as usual in the genus ; centrals tricuspid, laterals bicuspid, 
marginals broad, low, with two stout bifurcated denticles, or, 
at the extreme edge of the membrane, with simply three obtuse 
denticles, of which the central is the longest. 

Jamaica. Messrs. Vendryes and Gloyne. 

It will be seen from the above description that this species 
has a jaw similar to that of Helix variant, in the important 
characteristics of absence of ribs on its anterior surface, and 
presence of the median projection to the cutting edge. Both 
species belong to the Section Polt/mita. Helix muscarum, be- 
longing to the same section, has already been described by us as 
having a rough, coarse jaw, without ribs on its anterior surface. 
It has, however, no median projection to its cutting edge. (See 
Am. Journ. Conchy 1871. PI. 16). 

Pfeiffer places this species in the synonymy of H. gilva, F£r., 
as to the correctness of which we entertain some doubt. 

Helix macroglossa, Pfr.,and Helix albersiana, Pfr., have 
also the same style of jaw as H. variant and H. graminicola. 
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The first named is the species to which we refer in a foot note 
to p. 185 of Land and Fr. W. Shells, Part I, as Helix microphysa. 
The H. disculus, of the same note, proved to be a smooth variety 
of IT. Atbersiana, both from Inagua, Bahamas. 

Helix crispata, Pfr. (Eurycratera.) 

Jaw thick, arcuate, ends blunt; anterior surface with ten 
stout ribs. 

Lingual membrane long and broad ; teeth as usual in the 
genus ; the middle cusp of the centrals and the inner cusp of the 
laterals produced into a long, acute point ; as the teeth pass off 
laterally this cusp becomes stouter, shorter and more obtuse ; 
the extreme marginals are subquadrate, with one broad, short, 
emarginate, oblique, inner denticle, and one small obtusely 
pointed side denticle, hardly projecting beyond the base of the 
teeth. 

San Domingo. Dr. Newcomb. 
Helix Isabella, Pfr. (Dentellaria*) 

Jaw stout, arcuate, not very long, high, striated both vertically 
and transversely, ends but slightly attenuated, blunt, with about 
eight stout, well defined ribs crenellating either margin. 

Lingual membrane long, narrow. Teeth as usual in the 
genus; centrals tricuspid, laterals bicuspid; marginals with 
broad, oblique, stout, usually bluntly bifurcated denticles. 

A specimen from Barbados, received from Governer Rawson, 
furnished the lingual membrane and jaw here described. 

Helix dentiens, F£r. (Dentellaria.) • 

Jaw stout, long, arched, strongly striate transversely, ends 
slightly attenuated, blunt ; anterior surface with stout ribs (four 
in one individual, five in another) denticulating both margins. 

Lingual membrane broad. Centrals and laterals as usual in 
the genus, the reflected cusps being stout and obtusely pointed ; 
marginals with broadly rounded oblique cusps, usually bluntly 
bifid or trifid, sometimes with small rounded cusps at their sides. 

Dominica. Mr. R. J. Lechmere Guppy. 
Helix Schroeteriana, Pfr. (Pleurodonta.) 

Lingual membrane long and broad; teeth as usual in the genus; 
centrals and laterals subquadrate, the middle cusp of the former 
and inner fcusp of the latter being stout and long, and bearing a 
short broad point, the side cusps very slightly developed ; mar- 
ginals wide and low, with a broad, oblique, long, bluntly tri- 
cuspid denticle, the middle cusp much the largest. 

Jamaica. Mr. Vendryes. 
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Helix excellbns, Pfr. (Caracolu*.) 

Lingua] membrane long and narrow. Teeth as usual in the 
genus ; centrals and laterals tricuspid and bicuspid ; marginals 
short, Arrow, with two oblique, stout, blunt denticles, the inner 
one the longer. 

San Domingo. Dr. Newcomb. 
Helix Phcenix, Pfr. (Acavut.) 

Jaw long, low, arcuate, ends but slightly attenuated, blunt ; 
very thick and coarse ; no anterior ribs ; no median projection 
to the cutting edge. ' 

Lingual membrane as usual in the genus ; centrals and laterals 
long, narrow, tricuspid and bicuspid as usual, the middle cusp 
stout ; marginals a simple modification of the laterals. 

We are indebted to Mr. J. G. Anthony, of the Museum of 
Comparative Zoology, for the specimen from which we extracted 
the jaw and lingual membrane here described. 

Helix fuscocincta, Ad. (Leptoloma.) 

Jaw thin, arcuate, high, ends bluntly truncated ; with per* 
pendicular striae ; cutting edge with a median projection. 

Lingual membrane as usual in the genus. Marginal teeth 
with several oblique, short, blunt, stout denticles. 

Jamaica. 
Cochlostyla fulgetrum, Brod. (Canutrum.) 

Jaw thick, wide, low, arcuate, ends but slightly attenuated, 
blunt ; anterior surface with more than twelve stout, broad ribs, 
denticulating both margins. 

Lingual membrane long and broad, composed of numerous 
rows of about 80-1-80 teeth each. Centrals and laterals as 
usual in the Helicince, the side cusps of the reflected apex being 
but slightly developed, and the central cusp bearing a short, 
stout, blunt point ; the lower margin of the base of attachment is 
strongly concave, with lateral pointed expansions. The marginal 
teeth are of the same form as the centrals and laterals, the basal 
margins being still more excavated and having still more strongly 
developed lateral expansions, the upper margin of the base of 
attachment is also greatly produced and bluntly pointed. 

The specimen examined was preserved in the Museum of 
Comparative Zoology, at Cambridge. 

Bulimus oblonous, Mull. var. albus. (Borus.) 

Jaw slightly arcuate, stout, low, of almost equal height 
throughout ; ends but slightly attenuated, blunt ; surface with 
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perpendicular and transverse striae, and coarse perpendicular 
wrinkles, some of which are scarcely to be distinguished from 
the ribs, of which there are ten, well developed, crenellating 
either margin. 

Lingual membrane similar to that of the typical B. oblongu9 % 
as figured by Heynemann, in Malac. Blatt., 1868. 

A specimen from Tobago, received by Mr. Robt. Swift from 
Governor Rawson, furnished the jaw and lingual membrane here 
described. 

Bulimus pardalis, F£r. (Dryptus.) • 

Jaw thick, long, low, slightly arcuate, of almost equal height 
throughout ; ends but slightly attenuated, blunt ; whole anterior 
surface occupied by twelve stout, broad ribs, denticulating either 
margin. 

Museum Comparative Zoology. 

Bulimus marmoratus, Danker. {Dryptus.) 

Lingual membrane long and broad ; teeth as usual in the 
genus, the marginals a simple modification of the laterals, with 
two small, blunt denticles. 

Limicolaria Numidica, Reeve. 

Jaw thin, highly arcuate, smooth, ends attenuated. 

The specimen examined is preserved in the Museum of Com- 
parative Zoology, at Cambridge. 

Bulimulus aurkolus, Guppy. var. Rawsohi. 

Lingual membrane similar to that of B. laticinctut, described 
in Ann. N. Y. Lye, X, 81, PL ii., as follows : 

" Lingual membrane long, and quite broad in comparison to its 
length, composed of numerous waving rows of teeth. Centrals 
subpyramidal, the base excavated, apex not pointed, but bluntly 
rounded and recurved into a stout, obtuse, long cusp, which is 
unequally divided into two blunt, stout lobes. Laterals very 
much longer and larger than the centrals, long, narrow, obliquely 
recurved into a greatly developed unequally trilobed cusp. Mar- 

finals but little modified from the laterals in shape, but narrow, 
enticulated on the outer side of their reflected cusp, which is 
bicuspid rather than trilobed/' 

Gov. Rawson, Tobago. 

Bulimulus altbrnatus, Say. (Thamaslus.) 

The lingual membrane of a Texan or Mexican specimen was 
described by us in L. & Fr. W. Shells, Part I, p. 203, fig. 351. 

13 
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Jaw long, low, slightly arcuate, thin, semitransparent, com- 
posed of numerous plates, as in Helix twrbiniformi$, see Annals 
N. Y. Lye, X, PI. ii. The membranous attachment at the 1 upper 
margin is very stout in this specimen, apparently of the same color, 
consistency and material as the body of the jaw itself. 

A specimen from the Isthmus of Tehuantepec furnished the 
jaw here described. 

Bulimulus membranaceus, Phil, (Mormut.) 

Jaw slightly arcuate, ends acuminated ; apparently in twenty- 
four separate pliftes, of same character as in the last species. 

Lingual membrane unsatisfactorily mounted. Teeth appar- 
ently of same type as in the last species, the centrals, however, 
distinctly tricuspid. 

Brazil. Collected by Mr. J. 6. Anthony. 

BtJLiMULUS Jonasi, Pfr. (Mormus.) 

Jaw slightly arcuate, long ; ends blunt, scarcely attenuated ; 
apparently composed of numerous separate plates, as in the last 
species. 

Lingual membrane unsatisfactorily mounted, the teeth, how- 
ever, appear of the same type as those of B. aureolus, above. 

Bulimulus dealbatus, Say. {Scutalus.) 

A jaw of this species lately received differs somewhat from 
the one figured in Land and Freshwater Shells, I, p. 209. It 
is not strongly arcuate, but only slightly so. It has but ten 
ribs, quite broad, on the anterior surface, crenellating either 
margin. The jaw is quite thin, of a light horn color. 

Bulimulus Bbrbndti, Pfr. ? 

Jaw slightly arcuate, long, low, ends slightly attenuated, appa- 
rently composed of fifteen separate plates, or folds, as in B. 
alternatus, above. 

Lingual membrane long and narrow, composed of numerous 
rows of teeth. Centrals and laterals as usual in the genus, mar- 
ginals irregularly denticulated or serrated. 

Nicaragua. Mr. McNiel. 

This species has not been determined, but is closely allied to 
B. Berendtiy Pfr. 

Bulimulus durus, Spix'. (Rhinus.) 

Jaw long, slightly arcuate, low, ends but little attenuated ; 
apparently composed of numerous separate plates, or folds, as in 
B. alternatu$ f above. 

Lingual membrane with teeth as usual in the genus. Centrals 
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tricuspid, laterals bicuspid ; marginals with one long and one 
short denticle. 

Brazil. Collected by Mr. J. G. Anthony. 

I Stbnooyra dkcollata, Lin. 

Lingual membrane long and narrow, composed of numerous 
rows of 36 — 1 — 36 teeth. Teeth of the same general character 
as described below in Stenogyra octona. The marginals, how- 
ever, appear to h:ive o : ily oae long denticle with an obsolete, 
short, side denticle. 

Rome, Italy. 

Stbnogyra goxostoma, Gundl. 
Lingual membrane as in Stenogyra octona, described below. 
Cuba. D. Rafael Arango. 

Stbnooyra octona, Ghemn. 

Lingua] membrane broad, not long, composed of numerous 
rows of about 30 — 1 — 30 teeth each. Centrals long, narrow, 
angularly widened at the centre, the apex recurved into a very 
small, bluntly trilobed cusp. Laterals very much larger than 
the centrals, distinctly separated ; plato subquadrate, unsym- 
metrical, its recurved apex very large, tricuspid, central cusp 
very much stouter and longer than the side cusps. Marginal 
teeth long and low, irregularly denticulated, denticles short, 
stout, blunt. 

This lingual membrane is peculiar from its very small, re- 
curved apex in the central, and the proportionally large laterals, 
which are distinctly tricuspid, as much so as is usual in central 
teeth among the Helicidce. 

Bahia. J. G. Anthony. 

Gtlindrblla subula, Fer. 

Lingual membrane very long and narrow, composed of nu- 
merous rows of teeth arranged en chevron. Teeth 10 — 1 — 10 
in each row, of the same character as those of C. gracilis, figured 
by Messrs. Crosse and Fischer (Journ. de Conch., 1870, pi. iv, 
fig. 1). Centrals long, slender, with a broad reflected cusp. 
Laterals two on either side of the central line; their basal mar- 
gin delicately fringed or crimped; the small upper cusp is 
wanting in the inner laterals, and is represented in the outer 
> lateral by a short blunt point projecting outward near the apex. 

Marginals 8, long, laminar, with irregularly recurved apices. 

Jamaica. Mr. H. Vendryes. 
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Otlindrblla seminuda, C. B. Adams. 

Lingual membrane resembling that of the true OylindreUa 
(Group A), of Messrs. Crosse and Fischer. The inner lateral 
has an obsolete upper cusp, and the outer lateral has, instead of 
the usual cusp, a simple, short, obtuse point, thrown off laterally 
near its summit. Thus it will be seen that this lingual mem- 
brane resembles that of C. gracilis, figured by Messrs. Crosse 
and Fischer (I. c. pi. iv, p. 1). 

Jamaica. Mr. Gloyne. 
Succinea sagra, D'Orb. ? 

Jaw as usual in the genus, its anterior surface simple ; with a 
median projection to its cutting edge. ' 

Lingual membrane as usual in the genus ; teeth short, stout ; 
marginals with one long and several short acute cusps. 

Jamaica. 

Stoastoma PI8UM, Ad. 

Lingual membrane long and narrow. Teeth 000.5.1.5.000, 
resembling those of the genus Helicina. 

Specimens received from Mr. Gloyne, collected in Jamaica, 
furnished the lingual membranes here described. 
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ON THB LINGUAL DENTITION OP BLANDIBLLA, GtBOMB 

LANIA AND AMPHIBULIMA. 



BY TH0MA8 BLAND AND W. 0. BINNBY. 



Blandiella was described by Mr. Guppy in the American 
Journal of Conchology, VI. 309. In speaking of its lingual 
membrane, Mr. Gappy says it is intermediate between Cyclopho- 
ridoB and Paludinidoe. Having received specimens of the ani- 
mal, we have examined the membrane, and find it much more 
like that of Truncatella and the fluviatile Rissoidce, sharing with 
those genera the peculiarity of the basal denticles on the central 
tooth. The membrane (plate 17, fig. 5) is long and narrow ; teeth 
3. 1. 3, as usuiil in the JPectinibranchiata. Centrals somewhat 
conical, broadly truncated by the reflection of the apex, which 
is trilobed, the central lobe extended into a short, stout beak ; 
the infero-lateral extremities are somewhat produced, and bear 
on their anterior surface four short, triangular denticles, point- 
ing outwards. The first lateral is about the same height as the 
central, but much broader ; the upper edge is recurved along its 
whole length, and bears five denticles, of which the second from 
the inner edge is the largest and acutely pointed. The second 
lateral is long, laminar, with a recurved and minutely denticul- 
cated upper edge. The third lateral is similar to the second, 
but somewhat more narrow. Fig. 5 gives one central tooth, with 
the adjacent laterals of one side only of the membrane. 

B. reclu&a, Guppy, the species referred to, is from Trinidad. 

Gbomelania (pi. 17 fig. 7, 10) has the same characters of lin- 
gual dentition as already described in Blandiella. The central 
tooth has, however, less developed infero-lateral expansions ; the 
basal denticles, two in number, are longer, and point downward 
rather than outward. Our figure 10 gives one central with the three 
laterals of one side only of the membrane. A more highly 
magnified view of a central is given in figure 7. These figures 
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are drawn from specimens of Geomelania from Jamaica, received 
from Messrs. Gloyne and Vendryes. 

Amphibulima Patula, Brug. Plate 17, fig. 1 k 2. 

A mounted membrane from Dominica, received from Mr. R. J. 
Lechmere Gappy, furnishes the following notes : Lingual mem- 
brane long and broad, composed of numerous waving rows of 
teeth, of the form usual in the Helicidce. Centrals sub quadrate, 
extended at the basal angles, narrowing towards the centre, ex- 
panding towards the upper edge, which is reflected and tricuspid, 
extending quite to the base of the tooth ; the cusps are stout, the 
median one bluntly pointed. The lateral teeth are of the same 
type as the centrals, but unsymmetrical. The marginals are 
long and narrow, rounded at base, narrowed at the apex, re- 
flected and bicuspid ; cusps short, stout, and generally a simple 
modification of those of the laterals. The extreme marginals 
have irregular teeth, like simple papillae. 

A group of central and lateral teeth is given in fig. 1, several 
marginals in fig. 2. 
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ON THE LINGUAL DENTITION OF MACROCERAMTT8 

GOBSEI, PFH. 



BT THOMAS BLAND AND W. 0. BINNBY. 



We are indebted to Mr. Vendryes for numerous Jamaica speci- 
mens of this species, from which we extracted the jaw and lin- 
gual membrane here described. 

Jaw arcuate, thin, light horn color, almost transparent, in nu- 
merous separate plates (over fifty), of the character peculiar to 
the species of Cylindrellidce, as described by Messrs. Crosse and 
Fischer, in the Journal de Conchyliologie, Jan., 1870. 

Lingual membrane long and narrow ; teeth about 40 — 1 — 40, 
in scarcely oblique transverse rows, decidedly not en chevron. 
Centrals long, narrow, somewhat expanded at base, narrowing 
towards the apex, which is reflected and produced into a short, 
•tout, bluntly-pointed beak. Laterals long, laminar, their outer 
edge often cut away irregularly towards the base ; upper edge 
inclined obliquely toward the centrals, broadly reflected and bi- 
cuspid, the inner cusp the larger, and produced into a very long, 
narrow, acutely-pointed beak. Marginals of the same type as 
laterals, decreasing in size as they pass outward ; those at the 
edge of the membrane having one large inner cusp, and several 
outer, irregular, small cusps. 

Figure 11 gives the central and several laterals of two adja- 
cent rows of teeth. Figure 9 gives a single lateral, more highly 
magnified. Figure 12 gives an extreme marginal. Plate 17. 

From the above description and the figures, it will be seen 
that this species differs in its lingual dentition from Macrocera- 
mus iignatus, already described and figured by one of us (Bland, 
Ann. K, Y. Lye. VIII, 162). A reference to the paper of 
Messrs. Crosse and Fischer, quoted above, shows further that 
this lingual membrane differs entirely from that of any species 
of Cylindrellidce as understood or adopted by them. 
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ON THE UNGUAL DENTITION OF NANINA, 



BT THOMAS BLAND AND W. Q. BINNEY. 



An opportunity of examining the lingual membranes of two 
species of Nanina has brought to light several interesting points 
of difference from the characters supposed to belong to the genus. 

Dr. Gray (Br. Mus. Cat. 74), referring to Troschel's figure of 
Nanina retrorsa (Arch, fur Nat. xv. t. 4, f. 6), describes the cen- 
tral teeth as simple, the laterals as having a broad double base, 
the marginals with a narrow double base, each of the lobes being 
bifid. In the species described below, neither centrals, laterals 
or marginals agree with this description. In general terms, our 
species may be said to agree with the usual well-known charac- 
ters of Hyalina or Zonites, with the exception of the marginals 
being bifid. Thus we find considerable variation in the lingual 
dentition of the genus Nanina. 

Nanina Galias, Benson, (pi. 17, fig. 6, 8). Specimens in alco- 
hol, received from the foot of the Himalayas, have been sent us 
by Mr. J. 6. Anthony, of the Museum of Comparative Zoology. 
We have extracted the lingual membrane, which is long and 
broad. The centrals and laterals are arranged horizontally, the 
former have their reflected apex tricuspid, the latter bicuspid. 
In this and other respects, the centrals and laterals agree with 
the usual characters of the species of Hyalina and Zonites. (See 
Land and Fresh- water Shells of North America, Part I.) There 
are ten well marked laterals, beyond which the teeth change rap- 
idly into the marginals. These Inst are much more numerous than 
the laterals, and are arranged in oblique rows ; they are simple 
aculeate teeth, nearly resembling the marginals of Zonite* and 
Hyalina. The recurved portion and the base, however, are both 
much more thick and less graceful than in those genera, and the 
recurved portion, instead of narrowing rapidly to an acute point, 
expands slightly, and is bluntly bifid. 
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Figure 6 gives one central with the first two laterals, one of the 
intermediate teeth, and the three extreme marginals. Figure 8 
is drawn from a different part of the membrane, apparently its 
most developed portion. It gives a group of centrals and lat- 
erals in which an enormous development is seen of the median 
cusp of the central tooth. 

Nanina cultrata, Gould, received from Mr. J. Harper Pease. 
The lingual of this species has the same general characteristics 
as that described above. The centrals and laterals, however, 
are more slender ; there are six of the latter. The marginals are 
more numerous in this species ; those on the extreme edge of the 
membrane are not only bluntly bifid at their extremity, like all 
the inner marginals, but also bear upon the lower edge of their 
recurved portions several blunt notches, giving the tooth a multi- 
fid appearance. 
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ON THB GENERIC POSITION OF HELIX NEWBERRTANA 



BT THOMAS BLAND AND W. Q. BINNBY. 



Hblix Newbbrryana (Terr. Moll- U. S. IV, pi. lxxvi, fig. 7\ 
has, until now, been of doubtful,generic position. In the Check 
Lists of Shells, published by the Smithsonian, it was placed by 
one of us in the genus MacrocyclU. Mr. Tryon, in his mono- 

aph, subsequently followed this suggestion. In Land and 
1'resh-water Shells of N. A., Part I, we placed the species in 
the genus Zonitet, on account of its resemblance to the European 
group of Z. algira, &c. An opportunity of examining the jaw 
and lingual membrane of the species, extracted from a dried 
specimen, now enables us to decide its true position. We find 
the species to belong neither to Macrocycli% nor to Zonites, but 
to be a true Helix. 

The jaw is decidedly costate. The lingual membrane has the 
arrangement of teeth usual to the Helicida. The centrals are 
subquadrate, with a broad reflection, produced into the usual 
trilobed cusp. The laterals are the same as the centrals, but bi- 
cuspid and unsymmetrical. Th*e marginals are but a modifica- 
tion of laterals ; they are low, wide, subquadrate, bearing one 
lone and one short, oblique, stout cusp. 

Had the species been a true Macrocyclit, the jaw would have 
proved to be without ribs on its anterior surface, and furnished 
with a median, beak-like projection to its cutting edge. The cen- 
tral tooth of the lingual membrane would have been small, nar- 
row, acutely pointed, the lateral teeth would have been entirely 
wanting, and the marginal teeth would have been replaced by 
very oblique rows of simply thorn-shaped teeth. (See L. & Fr. 
W. Shells, Part I, p. 55, fig. 92, p. 57, fig. 96.) 

Had Helix Newberry ana proved a true Zonites, we should 
have found the smooth jaw without anterior ribs, and with a de- 
cided beak-like median projection on its cutting edge. (See L. 
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Jk Fr. W. Shells, p. 281, fig. 502; p. 290, fig. 521.) The lin- 
gual membrane might have had the centrals and laterals actually 
•oxisting in the species, but the marginal teeth would have Deen 
replaced by oblique rows of simple thorn-shaped teeth. (See 
Ibid., p. 286, fig. 512 ; p. 290, fig. 521.) 

Our figure 4 shows one central and one lateral tooth on the 
right of the membrane. Figure 3 shows three marginals on the 
^opposite side of the membrane. 

Since the above was written we have seen a living specimen of 
the species, and find no caudal mi^us pore. 

Explanation of Plate 17. 

Figure 1. Amphibulima patula. Centrals and laterals. 

Figure 2. The same. Marginals. 

Figure 3. Helix Newberryana. Marginals from the left of 
the median line. 

Figure 4. The same. One central and one lateral, the latter 
from the right of the central line. 

Figure 5. Blandiella reclusa. 

Figure 6. Nanina Calias. The central, first two laterals, one 
intermediate tooth, and three extreme marginals. 

Figure 7. Geomelania. The central tooth. 

Figure 8. Same as fig. 6, taken from another portion of the 
•membrane. 

Figure 9. Macroceramus Gossei. A lateral tooth. 

Figure 10. Geomelania. Same as fig. 7. 

Figure 11. Same as fig. 9. A group of centrals and laterals. 

Figure 12, Same as last. An extreme marginal. 
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NOTE ON OADINIA 



BY W. H. DALL. 



Dr. J. G. Cooper, in a late number of the Journal (VI, No- 
IV, p. 319), takes exception to the consolidation of Q-adinia and\ 
Rowellia. In defending his so-called genus Rowellia, he has- 
fallen still further into error. With regard to the main ques- 
tion, I am ready to admit that it is not absolutely proved that 
the two are identical, but it seems to me necessary, in order that 
a genus may be accepted, that the proof that it is different from 
those previously established should be brought forward ; and no 
such proof has yet been made known, while it is almost abso- 
lutely certain that there is no difference either in shell or ani- 
mal. Dr. Cooper is in error in stating that my description was 
founded wholly on the species which is the type of his Rowellia ; 
on the contrary it is the result of an exhaustive examination of 
all the literature and descriptions relating to the genus G-adinia- 
The genus Rowellia was founded on the supposed pectinated ten- 
tacles of the type, and having shown .that in the adult, at least,. 
(as also in the youngest specimens I have seen), the pectination 
does not exist, it is hardly necessary for Dr. Cooper to fall back 
upon the possible indefiniteness of the figure in defiance of a. 
plain statement. He then says that we may suppose Adams* 
figure to be original ; but how we can suppose so when the refer- 
ence to it shows that it is copied from Philippi, I cannot under- 
stand. He follows this by saying that, according to my table of 
synonyms, all names, except Rowellia, were founded on the 
Mediterranean species. If he will examine the paper with ordi- 
nary care, he will observe that the type of Q-adinia is a West 
African species, and the types of Mouretia and Mwetia are 
West American species ; facts which I have taken care to state 
categorically. 
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XV. — On the Relations of Certain Genera of T&Testrial 
Mollusca of or related to, the Sub-family Succinince, 
with Notes on the Lingual Dentition of Succinea append- 
iculata Pfr. 

BY THOMA8 BLAND AND W. G. BINNEY. 

Bead October 7, 1872. 

[Bepiinted from the Annals of the Lyceum of Natural History, N. Y.'. Vol. x, Oct., 1872.] 

The receipt from Governor Rawson of specimens pre- 
served in alcohol of Succinea appendiculata and Omalonyx 
unguis F6r, collected in and sent to him from Guadeloupe, 
by M. Schramm, has afforded us the opportunity of studying 
their dentition and induced us to examine the relations 
of certain genera which have been placed in the sub-family 
Succininoe. 

Albers (2nd ed.) in group E, Succinea, has the following 
genera, viz., Simpulopsis Beck, and Succinea Drap., the 
latter divided into four sections, viz., Amphibulima, Suc- 
cinea, Brachyspira and Omalonyx. He describes the jaw 
and refers to the lingual teeth in the following terms: — 

Jaw arcuate, its convex margin extended into an almost 
quadrate plate ; its concave margin striate or ribbed, with a 
short middle projection. Teeth of the lingual membrane as 
previously described (»'. e., tricuspid or bicuspid as in Hd- 
icea 9 etc.). 

Mmpulopal* Beck. 

Beck (Index, p. 100) adopted this genus, but by name 
only. Shuttleworth (Bern. Mitt., 1854, p. 55) thus charac- 
terizes the animal : — 

"Animal heliclforme, testa omnino inclusum, pede lato subtos trans- 
verse plicato : pallium exappendlcalatom. 

" Maxilla fere formam ferri equlni habet, ntroque latere dllatato-rotan- 
dato, medio autem angostata, costls 12 validls permunita, qaarum 6 ap- 
proximates in parte angasta medlana, et In utroqoe latere 3 majores, 
magis remote. Papilla in lamlnam llngoalem in aerlebus obllqais ordi- 
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nata, numerossB ; centralis tridenticulata, denticulo medio elongata; medto 
bjdentlculat^ denticulo interuo elongato, externo brevl; marginales lati- 
ores ineequaliter trldentlculatae, denticulis versus margin em exterlorem 
gradatlm mfnoribns, interno autem valde producto. 

44 Genoa natnrale, Vitrinct nollo modo afflqe, sed 8ucdnecB proxiraum. 
Lamina Ungual Is autem di versa vldetur (Qf. Phil. Uandb., p. 248). atque 
etiam Maxilla (C/. Terr. Moll. U.S., I, p. 213, pi. xiii, flg. 8)." 

Heynemann (Mai. Blatt., 1868, p. 110, taf. v, f. 10) has 
description and figures of the teeth of Simpulopsis sulculosa 
F4r., mentioning that the jaw was not observed. On the 
accompanying plate we (have given {PI. ix* figs, 7« 8) popies 
pf several of Heyneipann's fignres of the teeth, as many of 
our readers may not have access to the originals, and in a 
subsequent part of this paper we have described tbern. 

With respect. to the jaw not having been examined by 
him, Heyucmann refers to that fact as rendering the correct 
classification of the genua difficult, but remarks that the form 
of the lingual teeth suggests relationship to the OrthcUicea** 
rather than to .the Succinea^ as shown by. a comparison of 
the marginals with, those of B* auris leporis and papy rooms* 
. H. and Av Adams (Genera, II, 127). adopt in Suctininaq 
the following genera:?— JSimpuloptis, 8uctiv,ea y Amphibu- 
lima, Helisiga and: Omalonyx, enumerating as species, of the 
latter, O. unguis, apperidiculata and depressa* 
. On reference to our subjoined notes on the so-called Sue* 
cinea. gppendioulata from Guadeloupe, it will .be observed 
that the form of its teeth agree? generally with that ascribed 
by ; PJey oeroaun . to Simpulopsis sulculosa, while his sugr 
gestions as to the affinities of the latter genus (the jaw 
being unknown to him) are supported by our discovery of 
the character of the jaw in the Guadeloupe species. It 
must qot,. however, be overlooked that while the animal of 
Simpulopsis is entirely covered by the shell, that of the 
& QppendiculatdL uqder consideration is limaciform, like 



* It must be remembered that we nee the term OrtkaHdna in a much more restricted 
sense than the Orthaiieem of Albera and von Martens. 8ee our notes on Systematic 
Arrangement, Ann. N. T. Lye, x, p. 168. 
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O. unguis, as figured by Orbigny (Voy., t. 22, f. 1-7). 
With the form of jaw described by Shuttleworth and the 
quadrate marginal teeth, it would seem that Simpuhpsis 
belongs to the Hdidnm and not to the Succininos. It may 
be noticed that, even form of shell alone considered, some 
of the species might appropriately he placed near to Bulim- 
ulus. 

Guppy (Ann. and Mag. Nat. Hist., Jan., 1866) described 
S. corrugatus,* from Trinidad. Of the animal he says, 
" mantle edge narrowly reflexed over the peristome." Sub- 
sequently, the same author ( Amer. Jour, of Couch., VI, 308, 
1871) mentions having ascertained, from a young example 
of S. corrugatus, the characters of the dentition of Simpu- 
hpsis, and . that it resembles that of Succinea more than he 
had anticipated. He says, "the odontophore is moderately 
large, but the individual teeth are very minute and resemble 
those of Succinea, particularly, perhaps, 3. ovalis" 

It seems to us that one important characteristic of the 
dentition of Succinea, absent in that of Simpuhpsis, is the 
gap or notch in (as if by the cutting away of) the lower 
edge of the base of attachment in the central, and corres- 
ponding gap in the inner edge of the laterals. 

Fischer and Crosse, in 1867, established the genus Xan- 
thonyx (Jour. Conch., 1867, p. 221, et seq., pi. x, figs. 1-4), 
describing as the type Vitrina Sumichrasti Brot (/. c, p. 70, 
pi. iv, fig. 2), and referred to the same genus Simpuhpsis 
SaUeana, S. Cordovana and (with some doubt) S. Chia- 
pensis. 

Among the generic characters of the animal of Xanthonyx, 
derived from examination of a specimen of X. Sumichrasti, 
communicated by Brot, are the following, " Animal testa 
sua multo majus, haud omnino inclusum," and " maxilla 
arcuata, costata; taeniola lingualis dentibus basi sdbquad- 



• Gappy comperes his species with 8. BraHUenHa (8yn. of S.obtusa Sow.), from 
which Indeed it seems scarcely distinguishable. 
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rati a, incBqualiter bicuspidatis (dente medio tricuspidato) 
instructa."* 

With respect to X. SaUeanus and Cordovanus, the authors 
state, on the authority of Sall6, that the animals are much 
larger than their shells, as in X. SunUchrasti. 

Xanthonyz, as well as Simpidopsis, belongs to Hdicinos 
and not to Succininw. 



Drap. 

Amphibulima, — Alhers (?. c, 309) gives as the type of 
this section of Succinea, A. patula Brug., but without 
any special description of animal or its dentition. 

Guppy (Ann. and Mag. Nat. Hist., June, 1868) mentions 
the occurrence in Dominica of A. patula, and we were in- 
debted to him for the lingual membrane (without jaw), of 
which we published figure and description in Amer. Jour. 
Conch. VII, 186 (1871), pi. xvii, fig. 1-2. Guppy does not 
particularly notice the animal, and we assume in consequence 
that, as in Succinea s. s., it is capable of retraction within 
the shell ; indeed the form and character of the shell pre- 
clude any other supposition. 

Guppy (I. c, June, 1868) describes another species, found 
by him in Dominica, a* Amphibulima pardalina, the animal 
of which he describes as follows : — 

."The animal resembles that of Omalonyx unguis F6r. 
(D'Orb. Voy. Amer. Mer. pi. xxii, fig. 1-7). The foot is 
translucent, like a bit of ice dipped in milk, the internal 
organs showing as a dark, variegated patch about the shell, 
into which the body is incapable of retraction. M 

Guppy adds (and apparently he was acquainted with the 
dentition [not the jaw], of A. patula only) : 



• Fischer and Crosse (fetadea sar les Moll. Terr, et Flay, da Mexiqae et da Guate- 
mala, 1W-199, pi. 9, figs. 14-17) give a more detailed description of Xantkonpx, and 
remark on certain of its affinities with the genus Binntya. The part of the work 
ref e rred to reached ns alter our manuscript was in the printer's hands. 
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" Forming my judgment from the soft parts and the Ungual dentition, 
I should separate Amphibulima as a genus from Succinea. The genus 
Amphibulima might then be divided into the following groups :— 

Amphibulima s. strict. Type A. pattUa. 
Omalonyx D'Drb. " O. unguis. 

Brachyspira Pfr. 4< A. pardalina and tigrina" 

Without knowledge of the jaw of Amphibulima, and we 
scarcely think that the genus can be elasmognathous, we are 
unable to decide whether it belongs to Succinince or not, but 
have a strong impression that its proper position is in 
Jfelicinoe. 

The dentition of Amphibulima y as shown in our ^ure, 
does not materially differ from the form usual in the HelicidcBy 
excepting in the marginal teeth, which are very long and 
narrow. The cutting away of the plate, before referred to 
as characteristic of Succinea, is entirely wanting in Amphib- 
ulima* 

v. Martens (Zool. Record, 1868, p. 491) observes that 
44 Mr. Guppy reestablishes Amphibulima as a genus distinct 
from Succinea (Drap.) on account of its different lingual den- 
tition, but without pointing out the difference." 

Succinea 8. strict. — The animal, lingual dentition aud form 
of jaw need no special notice in the present paper. We 
would express, however, the opinion that those species only, 
to whatever group or section they belong, which are elas- 
mognathous, should be admitted in Succinince. 

There are several elasmognathous genera with animals of 
varied forms on which we have no occasion here to remark. 

Brachyspira Pfr. — This group is based on the form of 
shell, and it is worthy of notice that Albers (ed. %) gives as 
the type S. tigrina Lesueur, which is very near to, if not 
identical with, as Guppy remarks, his A. pardalina. If the 
animal of the latter be as described by Guppy, we cer- 
tainly should not place the species in Brachyspira, which 
belongs rather to Succinea than to Amphibulima. 

Tryon (Amer. Jour. Conch., II, 236-241, 1866) refer* 
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ttiany species of North American Succinea, we think erro- 
neously, to Brachyspira. In Land and Fresh Water Shells 
of North America (1869) we adopted the latter in the sense 
in which it is used by Albers (ed. 2). 



Omalonjx D'Orb. 

Albers, (L c, 311) refers to 0. unguis F6r. as the type of 
this group. D'Orbigny (Voy., 229, t. 22, figs. 1-7) gives 
the following description of the animal : 

"Allonge*, ovale, deprim6, beauconp trop grand poor rentrer dans la 
coqolKU, oecupant pres de trols fols la surface de celle-ci; pied tres large 
d6bo.rda.nt de tootes parts, arrondl en avant, acumin£ posteriearement, lisse 
en dessong et en dessas ; mantean fbrmant nn bourrelet autour de la 
coqulUe, cju'U recoavre sor les bords, etrott en arriere, pins large et comme 
pllsse* en avant; col asses long; tdte ttroite; tentacnles courts; orifice 
des ponmons sons le bord droit dn mantean, vers sa partle moyenne." 



Fischer (Melang. Conch., p. 67, pi. vi, f.l) describes the 
animal 6f 0. unguis and its dentition ♦ 

Sometime since we were indebted to Mr. John G. Anthony 
lor specimens collected by him (Agassiz' expedition) in 
Brazil, and found, on examination of the jaw and Ungual 
dentition, that both agree with the figures given by Heyue- 
niann (Mai. Blatt., 1868, taf. iv, fig. 5) df the jaw and teeth 
of Pellicula convexa Martens, of which figures we add copies 
(plate ix, figs. 12-14). ' 

Ab already mentioned, we have lately received from Gov- 
ernor Raweon specimens in alcohol of animal and shell of 
0. unguis j collected in Guadeloupe by Schramib, and find 
that both jaw and teeth are precisely similar to those of the 
Brazilian examples. 

It appears, irrespective of form of animal and shell, that 
should even Amphibulima prove like Ornalonyx to be elas- 
mognathous, the lingual dentition of the latter does not 
warrant its being treated, as proposed by Guppy, as a section 
of the former genus. 

Guppy has lately discovered in Trinidad, but not yet, we 
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believe, described, another species of Omalonyx, the shell of 
which he has communicated to Governor Rawson, with the 
name Amphibulima (Omalonyx) felina. Indebted to Mr. 
Rawson for an opportunity of examining the shell, we find, 
as the author remarks in a letter accompanying the spec- 
imens, no appreciable distinction between it and the Guad- 
eloupe 0. unguis. 

In a late letter Mr. Guppy states that "the animal of 
O. felina resembles in general character O. unguis, 0. par- 
dalina and A. patula, the latter being much larger, darker, 
more strongly colored and more coarsely striated." 

The Guadeloupe specimens received from Gov. Rawson, 
collected and labelled by Schramm Succinea appendicular, 
are extremely interesting and not a little perplexing, indeed 
Schramm, judging from his notes sent with them, rather 
suggests that S. appendiculata, depressa and 0. unguis are 
all one and the same species. 

Succinea depressa Rang (Guer. Mag., 1834, t. 55) is a 
species as to which there seems to I* much uncertainty. 
Fischer described it, the animal and its dentition, as Pellicula 
depressa in Act. Soc. Linn. Bord. XX, 5, to which we have 
not had an opportunity of referring, and also in M6lang. 
Conch, p. 67, t. vi, f. 19. 

In the latter work, the jaw and teeth are thus charac- 
terized : — 

"M&choire semblable k oelle des Limaoes, et portant une 
quantity de denticulations. Plaque linguale se rapprochant 
de celles des Ambrettes. Epines mgdianes trifides; latd- 
rales bifides." 

We give copy of the figure of the jaw on plate ix, fig. 4. 

Petit (Jour. Conch., 1856, p. 154) expresses the opinion 
that 8. appendicular Pfr. is the same species, Jiang's specific 
name having priority, but Pfeiffer (Mon., IV, 804) referring 
to lung's figure, maintains that they are distinct. 

The character from which the specifio name of Pfeiffer's 
species is derived, he describes (Mon., II, 531) thus; "col- 
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umella callosa, aperta, appendicula dilatata, torta superne 
munita," adding in a footnote, "Forma persimilis pnecedenti 
(8. depressa Rang), at bene distincta columella appendice 
torta quasi duplicata, spira subpapillatim prominula et peri- 
pheria magis reguiari." This appendage is shown in our 
figure (pi. ix, fig. 6) of Rawson's appendiculata. 

v. Martens (Malak. Blatt., 1868, p. 183) described Sue- 
cinea (Pellicula) conveoca, to the dentition of which by 
Heynemann we have already referred, giving also (plate ix, 
•figs. 12-14) copies of his figures.* One of the characters 
of this species is said to be by its author, "paries aperturalis 
appendicula parva, plicse-formi munitus." 

With respect to the validity of his species, v. Martens 
adds a note to the following effect, — 8. depressa Rang, as its 
name implies, differs from our species by being less arched. 
Pfeiffer writes that P. conveoca is by no means the same as 
his S. appendiculata. If the latter be identical with depressa 
as Fischer maintains, then Hang's figure is entirely faulty, 
the most essential character, the process on the columella, 
being overlooked. 

A comparison of the figures presented on plate ix, will 
show that the Pellicula depressa of Fischer has a ribbed jaw 
(fig. 4), and does not belong to the JSucdnince^ while Pellic- 
ula convexa v. Martens is elasmognathous, like Succinea 
(fig. 14). 

It seems to us that 8. depressa of Fischer must be treated 
as the type of Pellicula, while 8. conveoca belongs to 
Omalonyx. 

Albers (ed. 2) does not include in Omalonyx or other 
group 8. depressa or 8. appendiculala, mentioning them only 
in a remark of the following purport : — 



*▼. Martens (Zool. Record, 1868, p. 492), referring to Heynemann's figure, says 
11 proving that Pellicula is not genetically distinct from Succinea,"—* proposition in 
which we do not concur. H. A A. Adams (Genera, II, 668) inconsiderately remark that 
Pellicula Fischer is syn. of Helisiga, and founded upon H. depressa Fischer, a new spe- 
cies of that genus. 

t MOrch (Jonr. Conch. 1866, p. 384) places Pellicula in his section Odontognatha. 
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Succinea appendicutata, identical with S. depressa Rang, 
is made by Fischer the type of a separate genus, Pellicula, 
after an examination of the jaw, lingual dentition and gen- 
erative organs; Albers (I. c.) adds that he had not yet 
been able to decide upon the correctness of those views. 

From the subjoined diagnosis of the species received as 
Succinea appendiculata from Guadeloupe, it will be seen that 
the animal is limaciform, has a jaw, not as in O. unguis, but 
allied to that of genera and species of Helicince, and teeth 
agreeing somewhat closely with those of Simpvlopsis. In* 
pi. ix, we give figures of the animal (from an alcoholic spec- 
imen), of part of the jaw and teeth (Figs. 2, 9, 10, 11). 

We now proceed to describe the jaw and lingual membrane 
of Succinea appendiculatd Pfr., received from Governor 
Bawson : 

Jaw extremely thin and transparent, long, low, slightly arcnate, ends 
blunt, divided longitudinally by about 40 delicate ribs Into as many 
plate-like sections, of the character found In the jaws of Cylindrella, 
Macroceramus and many species of Bulimulus, No appearance of trian- 
gular upper median plates, however, as In Cylindrella, though the two 
specimens examined by us are not perfect at that part. Both margins 
serrated by the extremities of the ribs. The general character of these 
ribs is the same as in Helix turbiniformU, figured by us in Ann. of Lye. 
of Nat. Hist. N. Y. x, pi. 2, fig. 2. The jaw is quite membranous. 

Lingual membrane as usual in the Helicince proper (see Ann. Lye. Nat. 
Hist. N. Y. x, 163). Centrals subquadrate with a very large, stout, short, 
pointed cusp, the side cusps obsolete. Laterals larger and more narrow 
than the centrals, bicuspid, the inner cusp greatly produced, broad 
and quite squarely terminating. The base of attachment of the laterals 
is cut away on the Inner side, leaving a large outer lateral expansion, 
bringing to mind the much less developed one of Succinea. Marginal 
teeth quadrate, gradually becoming modified from the laterals, the cusps 
finally passing off into simple, obtuse papUlsB, the inner one the larger. 

The central and lateral teeth are like those of SimpulopsU sulculosa as 
figured by Heynemann in Malak. Blatt. xv, pi. 5, fig. 10, the central, 
however, bearing a much more developed cusp In our species. The 
marginals in that figure, of the form found In Bulimulus aurisleporis, 
papyraceus, laticinctus, etc., we failed to detect in our species. As already 
stated, we found the marginals merely a modification of the laterals. 

The above description does not agree with that given by 
Dr. Fischer (Melanges Conch., 69, t. vi, fig. 19) of Pellicula 
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depressa, which we have already quoted. He describes the 
jaw as having a number of ribs on its anterior surface pecti- 
nating the cutting margin, actually nine of them being shown 
in his figure. He also describes the lingual dentition as 
quite different, the centrals being represented with one large 
bifid median cusp and one small cusp at either side. His 
figure of the lateral teeth is also simply bicuspid, the figure 
of the inner cusp does not show any trace of the peculiar 
prolongation and blunt termination, described by us above. 
For convenient reference we copy Fischer's figure of the 
jaw (Plate ix, fig. 4) • 

The external appearance of our animal is the same as 
described by Fischer in the paper referred to. Little confi- 
dence, however, can be placed on 'the external characters of 
the animals of this group, that of 0. unguis being, as 
Fischer remarks, nearly the same as of the species under 
consideration. 

As already mentioned, P. convexa v. Mart., from its form 
of jaw, cannot be placed in Fischer's genus Pellicula, while 
the appendicvlata examined by us has jaw (as well as teeth) 
of different character from that assigned by Fischer to Pellicula 
depressa, but for the present we refer, with doubt, our spe- 
cies to Pellicula; most certainly it does not belong to Sue- 
cinea. 

We appear to be warranted in assuming that Mr. Rawson's 
appendiculata is Pfeiffor's species, specifically and probably 
generically distinct from 8. depressa Fischer. Whether the 
latter is or is not the 8. depressa Bang we are unable to 
decide. 

DSCEMBKB, 1873. 16 AJKK. Lye. NAT. HK8T., VOL. X 
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XVI. — Description of Hemphillia^ a New Genus of Ter- 

* restrial Mollusks. 



^LAND 



BT THOMAS BLAND AND W. G. BINNEY. 

Read October 7, 1873. 
[Reprinted from the Annals of the Lyceum of Natural History, N. Y., Vol. x, Oct., 1872.] 

Hemphillia. 

Animal limaciforme, parvum, antlce obtusom, postice attenuatum. Pal- 
lium subcentrale, magnum, ovatum, antlce valde productum, marginibus 
liberis. Discus gressorius distinctus nullUs. Forus mucosus transversus 
in apice pedis, processu coniforme valido protectus. Apertura respiratoria 
ad dextram, in medio marginis inferioris pallii, genitalis ad basin tenta- 
culi dextri oculigeri. 

Testa externa, unguiformis, subquadrata, replicatura pallii marginorum 
breviter inclusa. 

Maxilla et lamina lingualis ut in Arione constituta, dentes centrales 
tricuspidatae, laterales bicuspidatce, marginales quadrate, bicuspidat®, 
papillis internis valde productis, externis subobsoletis. 

Animal limaciform, small, blunt in front, tapering behind. 
Mantle subcentral, large, oval, greatly produced in /ront, 
free around its margin and slightly reflected oyer the edges 
of the shell. No distinct locomotive disk to foot. Lines 
of furrows run near and parallel to edge of foot, rising above 
the extremity and apparently uniting over a transverse, 
mucus slit, overhanging which is a greatly produced horn- 
shaped process. Respiratory orifice at right edge of mantle, 
near its centre. Generative orifice at right side of neck, 
near right eye peduncle (Plate ix, figs. 1 and 3). 

Shell external, its edges imbedded lightly in the mantle, 
very thin, unguiform, almost as large as the mantle (in spec- 
imens preserved in alcohol) (Plate ix, fig. 5). 

Jaw wide, low, slightly arcuate; ends blunt, but little 
attenuated ; anterior surface with numerous ribs denticulating 
either margin. 

Lingual membrane as usual in the Hdicida. Teeth in 
Hemphillia glandulosa about 23-1-23. Centrals and laterals 
long, the former tricuspid, the latter bicuspid; marginals 
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about twelve, quadrate, the inner cusp long, narrow, oblique, 
bluntly pointed, outer cusp subobsolete (Plate ix, figs. 15- 
17). % 

Hemphillia irlandiilbaa. 

Animal, shell, jaw and lingual membrane as already 
described above under Hemphillia. (See Plate ix.) 

Animal about 12 mill, long (preserved in alcohol) ; 
color smoky white, mottled with longitudinal, dark brown 
blotches, running obliquely from the edge of the mantle to 
the foot, uniformly with the coarse granulations, of which 
we counted about twenty-five on either side of the animal. 
Caudal process very large, triangular in profile, dark brown, 
with a few coarse granulations. 

Shell unguiform, slightly convex, light horn-color, very 
thin, its edges almost membranous, with prominent concen- 
tric lines of growth ; five mill, long, three wide. 

Habitat. — Astoria, Oregon : Mr. Henry Hemphill. 

Our description is drawn from specimens preserved in 
alcohol, due allowance for which fact must be made. They 
were collected at Astoria, Oregon, by Mr. Henry Hemphill, 
to whom we dedicate the genus in return for most valuable 
addition to our knowledge of the land shells of the Pacific 
region. 

This curious slug, by its general outline and by the form 
and position of its shell, may be compared to Omalonyx 
unguis D'Orb, and the species known formerly as Succinea 
appendicular Pfr., but now usually referred to Pellicula. 
The former has, however, a jaw with the supplementary 
extension as in Succinea , the latter has the jaw usual in 
JBulimulus and Cylindrella^ while neither of them has the 
prolongation of the mantle. Both of those genera also are 
readily distinguished by their shell being more developed 
and approaching a spiral form. 

Hyalimax is distinguished from Hemphillia by its Succinea- 
like jaw. Otherwise, it resembles our genus in its general 
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outward appearance, and by its non-spiral shell. This shell, 
however, in Hyalimax is almost, if not completely, internal, 
while the shell of HemphiUia is entirely exposed. 

Binneia, in its prolonged mantle and costate jaw, 
resembles HemphiUia, but its shell is much more developed, 
spiral, striate and almost capable of protecting, though not 
absolutely including, the animal when contracted. 

Xanthonyx and Simpulopsis are both described with costate 
jaw, but they have both highly developed, decidedly spiral 
shells. 

Finally, from all the above mentioned genera and from all 
known Bublimaciform genera, our genus is at once distin- 
guished by the peculiar hump-like process on the tail, re- 
minding one of the caudal process in Nanina. 

EXPLANATION OF PLATE IX. 

Fig. 1. Hemphxdia glandulosa. 

The caudal extremity greatly enlarged. 

Fig. 2. Succinea appendiculaia Pfr. 

From Governor Raws on ; a portion of the Jaw. 

Fig. 3. Same as fig. 1, enlarged. 

From a specimen preserved in alcohol. 

Fig. 4. Pellicula depressa Rang. 

The jaw; copied from Fischer, Mel. Conch., I. c. 

Fig. 5. Same as fig. 1. The shell, enlarged. 

Seen from above. 

Fig. 6. Succinea appendiculata Pfr. 

From Governor Bawson, slightly enlarged, the right hand figure 
showing profile of appendage. 

Fig. 7. Simpulopsis sulculosa F6r. 

A marginal tooth, copied from Heynemann, Mai. Blatt., 1868, pf. 
v, fig. 10. 

Fig. 8. Same as fig. 7 ; centrals and laterals. 

Fig. 9. Succinea appendiculaia Pfr. 

From Governor Bawson ; centrals and laterals. 

Fig. 10. The same ; marginal tooth. 
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Fig. 11. The same ; external view of animal contracted 
in alcohol. 

Enlarged about one half. 

Fig. 12. Pellicula convexa Martens. 

Centrals and laterals ; copied from Heynemann, I. c, pi. lv, flg. 5. 

Fig. 13. The same ; marginal tooth. 

Fig. 14. The same ; jaw. 

Fig. 15. Hemphillia glandvlo&a. « 

Extreme marginal teeth. 

Fig. 16. The same ; first marginal teeth. 
Fig. 17. The same ; central and lateral teeth. 

[Printed at the Salem Press. 
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XIX — On the Lingual Dentition of Certain Terrestrial Pul- 

monata Foreign to the United States. 

BY THOMAS £L££P AND W. G. BINXE Y. 

Read Dec. 9, 1872. 

[Reprinted from the Annals of the Lyceum of Natural History, N. Y., Vol. x, Oct., 1872.] 

Helix Jayana, C. B. Adams {Sagda). 

Like Sagda connectens C. B. Adams and Sagda Haldemaniana C. B. 
Adams (see Amer. Jour. Conch. VII, p. 175), this, also a Jamaica species, 
has quadrate, not aculeate, marginal teeth on its lingual membrane. 
The cusps of the marginals are short, stoat and blunt, centrals and lat- 
erals as usual. 

Jaw smooth anteriorly, with scarcely any median projection to its 
cutting edge. 

This is an additional proof of the position of Sagda 

(219) 
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being among the Helicea rather than the Vitrinea of von 
Marten's arrangement. 

We received from Mr. Henry Vendryes the specimen 
examined. 

I*eucocliroa Boissieri, Chaup. 

The genus Leucochroa is adopted by von Martens (Die 
Heliceen ed. 2, p. 78) the type being Helix candidissima 
Drap, a species whose anatomy has been described by 
Moquin-Tandon as being more nearly related to Zonitex, 
than to Helix. The genus is classed by von Martens among 
the Vilt'inea, the section of Helicea containing the genera 
furnished with ribless anterior surface and median projec- 
tion to the jaw, and aculeate, marginal teeth to the lingual 
membrane. Among the species catalogued by von Mart.ens 
is Leucochroa Hoisxieri Charp. Having sometime since 
received a specimen of this species from Mr. John Van 
Nostrand, collected by him in Palestine, we have examined 
its jaw and lingual dentition with the following results. 

Jaw very low, long, arcuate, ends but little attenuated, bluntly 
rounded. Cutting edge with a decided median projection, anterior sur- 
face free from ribs, with a strong, transverse line of reinforcement. 
The iaw resembles that of Clausilia or Pupa more than that usually 
found in Helix. 

Lingual membrane as usual in the Helicidce. Centrals short and stout 
with a bluntly pointed median tooth, the side teeth almost obsolete. 
Laterals with a very long, oblique, blunt inner tooth, the outer tooth 
almost obsolete. Marginals subquadrate, with several short, blunt, 
papilla- like teeth. 

From the above it will be seen that Leucochroa Boissieri 
must be classed among the Helicea, its lingual membrane 
having the quadrate type of marginal teeth, mid not the acn- 
leate type common to Vitrina, Zoniles and other Vitrinea* 
Its jaw is of the form often found in the Helicea. Judging 
from both jaw and lingual membrane, we would not separate 
the species from the genus Helix as received by von Martens. 
We are inclined to believe that further investigations will 
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prove the genus Leacochroa to be only a subgenus of Helix, 
in the arrangement of "Die Heliceen." 



Helix clrcumflrninta, Redfirtj>. 

Lingual membrane long and broad, centrals tricuspid, laterals bicuspid, 
cusps loug and slender, marginals aculeate. 

From the above description it will appear that this spe- 
cies nelon&s to the Vitnnea rather than to the Helicea of 
von Marten's arrangement, in which latter it is classed in 
"Die Heliceen" as a species of the subgenus Microphysa. 



BeUx BjH'Uiudenals, Tva. 

Jaw extremely thin, arched, with a blunt, median projection to its 
cutting edge. 

Lingual membrane long and narrow. Central teeth tricuspid, laterals 
bicuspid; the cusps in each long and slender. Marginals numerous, 
aculeate in oblique rows. 

As in the II circumfirmata, the result of our examina- 
tion of the lingual membrane throws light on the generic 
position of this species. It can no longer be retained in 
Caracolus, a sub-genus of Helix, as it has the dentition of 
the Vitrinea of von Marten's arrangement. For the speci- 
mens examined of this and the preceding species, both from 
Bermuda, we are indebted to Mr. J. J. Crooke. 



Helix perplexa, Feu. (Denttllaria). 

Jaw with a median projection to its cutting edge. The anterior sur- 
face of thojaw is of irregular thickness, showing some approach to the 
ribbed form of jaw. 

Lingual membrane as usual. Central and lateral teeth with short, 
stout, blunt cusps. Marginal teeth quadrate, with one wide, stout, bluntly 
rounded median cusp, and two small, blunt side cusps. 

We are indebted to Governor Rawson for this specimen 
collected in the Island of Grenada. 
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Pupa sulcata, Muulkk (Oonidomus). 

* Lingual membrane long and very narrow. Bows of teeth arranged en 
rhttvron. Teeth separated, aculeate, as in Pupa palanga Lesson, photo- 
graphed by us (Amer. Jour. Conch. V, pi. xi, flg. 1.) 

We obtained no jaw on boiling the buccal mass in a solu- 
tion of caustic potash. 

This species belongs to the genus Gonospira, in which 
P. palanga was placed by Crosse and Fischer (Journal de 
Conch. IX, 213 (1869), pi. xi, figs. 6-8). 

The specimen examined, sent from Mauritius by Consul 
Pike, was kindly supplied by Mr. John G. Anthony. 



JBullmuA fltulacofttyluft, Pro. (Eurytus). 

Lingual membrane as usual in the genus, the marginal teeth simply 
modified from the laterals. 

Jaw slightly arcuate, membranous, almost transparent, in one single 
piece, but divided by delicate ribs into more than sixty plate-like sections, 
as common in the genera Bufimulus, Cylindrella, etc. No upper median 
triangular plate, but the ribs run somewhat obliquely to the centre. 

We are indebted for this specimen from St. Lucia, and 
for the following from St. Vincent, to Governor Rawson. 



BulimuA aurlA-ftilenl, Born (Pelecychilus). 

Jaw and lingual membrane as in the last species. The middle cusp of 
the central teeth and inner cusp of the lateral teeth long, acute. 

The jaw of this and the preceding species do not agree 
with the generic description of von Martens "costis validis 
exarata," but are like that of Bulimulus. This fact gives 
still more proof of the difficulty of classifying the Bulimi 
by their jaw, at the present stage of our knowledge of the 
subject, as already remarked by Fischer (Jour, de Conch. 
XII, 295, 1872). 
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Additional note on the genus AMPHIBULIMA. 

Since our paper "On The Relations of Certain Genera 
of Terrestrial Mollusca of, or related to, the Sub-family Suc- 
ciniuse, with Notes on the Lingual Dentition of Succinea 
appendiculata Pfr." (pp. 198-207) was printed, we have re- 
ceived, through the kindness of Dr. W. J. Branch of the 
island of St. Kitts, two specimens of Amphibulirna patula 
with the animals, preserved in glycerine, and can in conse- 
quence offer a decided opinion as to the generic relations of 
the species. 

Finding a note among the papers of the late Mr. Robert 
Swift to the effect that " S. patula Brug. is found at St. Kitts 
on Bayford's estate on the wild plantain which grows on 
the banks of a small water-course," Bland wrote on the 21st 
November last, requesting Dr. W. J. Branch, a correspon- 
dent of Mr. Swift and also of Governor Sawsou, to obtain 
specimens, if possible, for examination. To this request Dr. 
Branch most kindly responded. We subjoin copy of his 
interesting letter, which accompanied the specimens. 

14 1 went a few days ago to Bayford's to look for the 8. mtula but, 
after a long and fatiguing search, found only two small (young) speci- 
mens. When I was In the place several years since, the hushes on each 
side of the little river were covered with snails * (a striped Bulimus, a 
species of HeJicina and the 8. patula), but the other day I saw only three 
arboreal snails. The present scarcity of these creatures In St. Kitts Is 
probably due to the hurricane .which visited the Island In 1S70. Many 
trees, some of enormous size, were torn up by the roo^s, others lost all 
their branches, and scarcely a single leaf was left on any tree. The sup- 
ply of water to the estates was cut off or much diminished by the drying 
up of the numerous streams from the mountains. This was, no doubt, 
caused by the want of foliage to protect the moisture, which collects on 
the slopes of well-wooded hills, from the sun's heat. So the poor snails 
have come to grief from the actual violence of the hurricane Itself, and 
the subsequent cutting off of their supplies both of meat and drink. 

You will see that both the snails sent are completely tucked Into their 
shells, but I do not think that they often, or perhaps ever, draw in either 
the head or the posterior part of the foot during life. Their flesh is partlc- 

• B. muUifaiciatus Lam. and H. fasciata Lam. (T. B.) 
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ularly watery and gelatinous and shrinks up as they die. When they are 
moving about, the foot looks very large and when I touched the creature 
It could not or would not retreat into its shell. On this point, however, 
I shall be able to give more accurate information when I can collect addi- 
tional specimens. ° 

We find that the animals arc completely retracted into 
their shells and very much in the same manner as in Succinea, 
little more than the entire surface of the foot being alone 
seen within the aperture, the edges of the peristome pro- 
jecting slightly beyond it. .While the sensitiveness of the 
animal to touch may be slight and its habit as described by 
Dr. Branch, they cannot be said to be much larger than their 
shells, as remarked by Sall6 of Xanthonyx, and described 
by Fischer and Crosse, or as described by Dr. Cooper of 
Binneia. The specimens for which we are indebted to Dr. 
Branch, must have been taken alive in the month of Decem- 
ber, and very soon at least after death, before becoming dry, 
put in the glycerine. 

It will lie remembered that Guppy considers Omalonyx 
and Brachyspira as groups or sections of Aivphibulima. In a 
very recent letter he repeats his assurance that "the animals 
of both Amphibulima patula and pardalina are very much 
larger than the shells and quite incapable of retraction into 
them." His observation agrees, ^so far as it goes, with that of 
Dr. Branch, who adds a remark as to the shrinking up of the 
animals " as they die." This shrinking before death must 
be accompanied by the exercise of contractile muscular force, 
and probably further observation will prove that *he animal, 
while in possession of its full vital power, can and does with- 
draw itself into the shell, and especially, perhaps, in seasons 
of drought. 

The jaw of A. patula, of which we subjoin description, 
has not the accessory plate characteristic of Succinea, aud 
which is found in Omalonyx and Brachyspira ; while the 
latter subgenera therefore belong to the iSuccinince, Amplii- 
bulima must be associated with the Helicinm. By the char- 
acter of the ribs of the jaw, it is most nearly allied to the 
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genus Bulimulus. The same may be said of Gceotis lately 
examined by us. 

Amphibulima patula. — Body obtuse in front, pointed 
behind, entirely retractile within the peristome, though usu- 
ally greatly expanded. Mantle simple as in Succinea, Ifelix, 
etc. Base of foot wrinkled transversely, without distinct 
locomotive disk. Generative orifice? Respiratory orifice? 

Jaw slightly arcuate, low, ends attenuated : extremely thin 
and transparent with prominent transverse striae; divided 
longitudinally by about forty-fiv$ delicate ribs into so many 
plate-like sections of the same character as those of Cylin- 
drella, Macroeeramus and many species of Btdimulus. No 
upper triangular median plates as in Cylindrella. Margin 
serrated by extremities of ribs. 

The figure we have given of the jaw of Suceinea? appen- 
diculala Pfr. (Ann. Lye. Nat. Hist. N. Y., X, pi. ix, fig. 2) 
offers a correct general idea of the jaw of Amphibulima 
patula. See also our photograph of jaw of Cylindrella rosea 
(Am. Journ. Conch., V, pi. xi, fig. 2) for the character of 
the ribs and plate-like sections. 

Lingual membrane as already described and figured by us 
from a specimen from Dominica (See Am. Journ. Conch., 
VII, 186, pi. xvii, figs. 1-2) * long and broad, composed of 
numerous horizontally waving rows of teeth, of the form 
usual in the Helicidce, Centrals subquadrate, extended at 
basal angles, narrowing towards the centre, expanding 
towards the upper edge, which is reflected pnd tricuspid, 
extending quite to the base of the tooth ; the cusps are stout, 
the median one bluntly pointed. The lateral teeth are of 
the same type as the centrals, but unsymmetrical. The 
marginals are long and narrow, rounded at base, narrowed at 
apex, reflected and bicuspid ; cusps short, stout, and gene- 
rally a simple modification of those of the laterals. The 
extreme marginals have irregular teeth, like simple papillre. 

[Printed at the Salem Press. 
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IX. — On the Systematic Arrangement of North American 
r Terrestrial Mollusks. 

By THOMAS BLAND AND W. G. BINNEY. 
Read January 29, 1872. 

Since the publication of our work on the Land Mollusks 
of North America,* we have had the opportunity of examin- 
ing the animals and the lingual dentition of many additional 
American, as well as numerous foreign species. We have 
also carefully studied the various systems of classification 
which have been proposed both here and abroad. The re- 
sult of our researches is a considerable change in our views 
regarding the classification of terrestrial mollusca. Such of 
these changes as relate to the American families, we pur- 
pose stating here, referring always to the page of our work 
containing the description or statement to be modified. 



* Land and Fresh-water Shells of North America, Part I. Smithsonian Institution, 
Feb., 1869. 

(1) 
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We restrict our corrections and suggestions to the genera 
belonging to the fauna of North America, exclusive of that 
of Mexico and Lower California. , 

The divisions A and B (p. 2) of Dr. Gray (founded on 
the head, eye-peduncles and tentacles being retractile under 
the skin, or contractile) cannot be retained, as the recent 
observations of Stoliczka have proved the eye-peduncles of 
Onchidium to be really retractile. The same may possibly 
be true of Veronicella. 

The sections 1, Vermivora and 2, Phyllovora are equally 
untenable. There is not the difference in food indicated by 
these names. For instance, no species can be more carnivo- 
rous than Slenogyra decollate, which is always placed among 
the herbivorous genera. Limax maximns, also, we have 
known to devour its kind, though it is ranked in the same 
section. The first instance shows how incorrectly the 
aculeate marginal teeth alone are called of carnivorous type, 
as thqy are entirely wanting in Stenogyra decollata. 

The presence or absence of a jaw is not a reliable char- 
acter to sustain the distinction of these sections. Helix 
incequalis, for instance, has no jaw* 

The teeth are equally unreliable, inasmuch as all our 
species of MacrocycHs, placed in section 2, have teeth like 
those described in section 1. So hare Bdix incequalis, 
Byalina Baudoni and Gonospira palanga. Moreover, some 
genera show a gradual change from the so-called herb- 
ivorous to the so-called carnivorous type of teeth. Thus in 
Glandina and Macrocyclis we find the carnivorous type only ; 
in Zonites, Vttrina and Limax the marginal teeth are 
Carnivorous, and occupy the greater part of the membrane, 
"but the few laterals are of the herbivorous type. In Zonites 
eeUarius the latter are greatly modified and resemble closely 
The carnivorous type. The membranes of Vttrina linvpida 
and Zonites chersinus, however, by the increased number of 
laterals and the bifurcation of the marginals, are more nearly 
related to the herbivorous type. Thus, instead of the differ- "J 
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of food* of the presence or absence of a jaw, of the 
juwloaie or quadrate form of teeth, supposed to ejtfat between 
the Vermivom and Phyllovora, we find these phwaotars 
shared irregularly by both sections, and consequently we 
Abandon them. 
& Oleaoinid^ (p. 13)*— -In tito description of the teeth the 

term aculeate, rather than recurred, better e^ppseaaea their 
thorn-aheped outline, la our descriptions of the Ungual 
membrwaes, we have often called these teeth rnwifii, and 
with leaa judgment uaed the same tens for the quadrate 
marginal teeth of some of the Hetioidw. It would be better 
in all cases to retain the name* contrail, lateral mi marginal 
for the three forma of teeth. 

•CruNDREUUHME.-TT-We no longer consider this a dietiact 
family. Even while our work was passing through the press 
the preaenoe of a jaw was discovered by one of ns.* We 
also misapprehended the character f the teeth, whiah have 
sinee proved to be simply a modification of the form usual in 
the SelieidcB. We propose, therefore, to pjaee the species 
referred to {JylindreUidw, and also of Macroceramus referred 
to Orthalicinw, in the family ffelicidw, before the genus 

Bxdimulus. 

Meaars. Crosse and Fischer (Jour, de Conch,, .January, 
.1870)., after a thorough atudy of the jawa and lingual mem- 
branes of numerous species, proposed to separate the Gylin- 
fodMAm as a family, supporting their views entirely upon 
the jaw and teeth, both of which we have found unreliable. 
The kind of jaw supposed (by them to be peculiar to the 
family has been detected by us in various epeoies of JBi&ldmu- 
lu8, and in *>ne of Helix (aee Ann. Lye. N. H. JS. Y., x., 
79).. The type of palmate teeth, also, which Meaars.. Crosse 
and Fischer describe as characteristic of the family is not 
constant, aa we find it entirely wanting in Macrooeramus 
Go8sei. (See American Jo urn. of Conch, yii, pi. 17, figs. 
9, 11, 12.) 

? * Bland, Amer. Jour, of Conch. IV. 1868. 
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Cylindrella (p. 22). — In this genus there is a jaw, 
thin, almost membranous, light horn color, semitransparent, 
arched, ends but little attenuated ; in one single piece, but 
divided by delicate ribs into numerous oblique plates,* 
chevroned on the central line, with a median triangular plate 
at the top ; cutting edge simple ; no beak. 

The teeth are not joined two by two at their bases. They 
are distinct as in the other Helicidce. The centrals are small, 
long, narrow, with a broadly recurved, blunt, rounded and 
expanded apex; the laterals have a long, subquadrangular 
base of attachment, bearing, below, a large, bluntly rounded, 
greatly expanded, palmate cusp, representing the inner and 
central cusps of the laterals; and, above, a long, slender, 
graceful cusp, representing the external cusp of the other 
Helicidce. This last is bluntly truncated, or bears a re- 
curved cusp, smaller but of same shape as that below ; or it 
has a laterally extended, small, blunt point. In some species 
the laterals extend to the margin of the lingual membrane ; 
in others there are distinct marginal teeth, long, narrow, 
laminar, with bluntly recurved apices. A full description 
and figures of these various forms of teeth will be found in 
Journal de Conchy liologie, Jan., 1870. 

Holospira (p. 24). — Messrs. Crosse and Fischer, in the 
article on Cylindrellidce, referred to above, have shown that 
Holospira is a distinct genus from Cylindrella. 

The jaw is arcuate, about the same shape as in Cylindrella^ 
thin, light horn colored, without separate plates or anterior 
ribs ; with obsolete striae, transversal and vertical ; cutting 
edge simple, without a median beak. 

The lingual membrane wants entirely the chevron-shaped 
rows of teeth and the palmate form of cusp, characteristic of 
Cylindrella. It resembles that usual in the Helicidoe 9 the 
lateral teeth not unlike those we have figured of Bulimulus 
pallidior (Ann. Lye. N. H. of N. Y., ix., p. 282). 

• As in Helix turbiniformU, not ai in OrthaUcu*. (See Ann. N. T. Lye, x., 79, pi. ii, 



North American Terrestrial Mollusks. 5 

The genus Hblospira, with the two species H. Rbemeri 
and H. Goldfussi, must be placed, together with Cylindrella 
and Macroceramus, as already mentioned with regard to 
those genera, in the family Helicidce. 

Macroceramus. — In this genus the jaw and lingual mem- 
brane are as in Gylindrella, and our description (page 219) 
must be cancelled. In M. Gossei, however, the teeth are 
the same as in Helix, with bluntly pointed denticles, one 
long and the other short, as shown in our above referred to 
figure. 

Helicidje (p. 25). — More recent investigations have 
satisfied us that the presence of a mucus pore is not in itself 
a character to warrant the separation of the Arionidoe as a 
family. It has been shown that the pore exists, with various 
modifications, in many species of Geophila where it was not 
before suspected, for instance in Helix pylaica, Glandina 
ligulata (Petenia, Crosse, Journ. Conch. 1869, p. 35), Glan- 
dina monilifera (Morclet, ibid., 1852). Unless, then, we 
are prepared to consider these species as belonging to a 
family distinct from Helix and Glandina respectively, we 
cannot separate the Arionidoe from the Helicidce on account 
of the presence alone of the mucus pore. 

The description of the foot of Helicidce (p. 25) should be 
modified by the addition of the following words : M or with a 
distinct locomotive disk," and " or with a caudal mucus pore." 

To the description of the jaw must be added the words 
w or with one upper, accessory plate. Jaw sometimes want- 
ing." The last reference is necessary to embrace such cases 
as Helix incequalis, a species, however, which may be proved 
to belong to another family. 

As a basis for grouping the large number of genera of 
Helicidce into subfamilies, we retain the characters of the jaw 
and teeth, but with some modifications, as shown in the 
following synopsis. The subfamily Pupinoe is entirely sup- 
pressed, as it has been shown that no reliance can be placed 
on the median beak-like prominence to the cutting edge of 
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the jaw, oi* on the presence or absence 6f stria of ribs on its 
anterior surface, at toast as subfamily characters. We hare 
recognised, therefore, at present three forms of jaw only, 
viz. : 1st, simply in* one piece ; 2d, hi one piece, with an 
upper accessory plate ; 3d, in numerous separate, free, im- 
bricated pieces. Some modifications eren in these distinc- 
tions will, we believe, soon prote necessary, as several forme 
of accessory pldte have already been noticed,* and the jaW 
of Punctum, figured by us on p. 222, is a modification of 
that of Orthalicus figured on p. 215. 

We admit two distinctions on the lingual membrane for 
the purpose of grouping the genera into subfamilies, Via- i 
marginal teeth conical, separate, aculeate; and marginal 
teeth crowded, quadrate, dentate or serrate. 

Based upon these characters we propose the following 
grouping of the North American genera of Helicidw if 

VitriniNjE. Jaw in one piece. Marginal teeth separate, 
conical, aculeate. — Macrocyclis, Zenites, Hyalina, Yitrina, 
Li max* 

Helioiitjb. Jaw in one piece. Marginal teeth crowded, 
quadrate, dentate or. serrate. — Arion, Ariolimax, Binneia, 
Patula, Helix, Holospira, Cylindrella, Macroceramus, Buli-» 
mulus, Cionella, Stenogyra, Pupa, Vertigo. 

Orthalicinje* Jaw composite, in numerous, free, im- 
bricated pieces* Marginal teeth crowded, quadrate, dentate 
or serrate. — Orthalicus, Liguus, Punctum. 

SuccitfiN^E* Jaw in one piece, with one upper accessory 
plate. Marginal teeth crowded, quadrate, dentate or serrate. 
— Succinea. 

Subfamily Vitkinin^e (p. 25). — The following description 
is to be substituted for that given : 

Jaw in one piece, smooth, usually striated, never ribbed) 

* See Eucalodium, Journ. de Conch., 1870, pi. v, fig. 1. 

flaill, in fact, embraces in his section Holognatha, all the genera included in our sab- 
families VUrinina and HeUdniB with the exception of Butimulus, regarding which he 
adopts the views of Albert and yon Martens, placing it in the section Qoniognatha, with 
OrthaUcut. (Arrangement of the Families of itoUusks, Washington, 1871.) 
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with a beak-like median projection to its cutting edge, Lin- 
gual membrane, with separated, oonical, aQttleate marginal 
teeth. 

Genus Htali^a (p, 29) . — We have already stated our 
views relative to the value of the oaudal mucus pore as a 
family character, aud in eonsequenoe unite the Avianidw to the 
Udicidots This brings the genus Zoniles next to the genua 
Hyalina. The two genera are very nearly allied, their only 
distinction, so far as knowu to us, being in the presence in 
Zonites of a distinct locomotive disk to the foot, and of 
longitudinal furrows along the side of the animal near ita 
base, rising over the top of the tail and uniting above a ter<- 
miual mucus slit or pore. (See fig. 524, p, 292.) This 
difference is considered of generic value by most authors,* 
among others by Albers and v. Martens, whose descriptions 
of genera we adopted in pur work. They place, however, 
in the genus Hyalina many species which are known to 
possess the mucus slit (or some modification of it), as H. 
olivetorum and 2/. nitida (see Moquin Tan don), and ff 9 
fuliginosa, laevigata, inornate, suppressa (see Terr- Moll, 
U. S., ii). We have ourselves observed it in the following 
additional species, H. cellaria, viridula, indent ata, intertexta, 
ligera, demism, capsella, lasnwdon and mulfidenta, and in 
Zonites kopnodes, aculptilis and gularis. Its having been 
overlooked by many European authors in so common a 
species as cellaria] leads to the supposition that it really 
exists also in other species now referred to Hyalina, We 
propose, therefore, to place in the genus Zonites the species 
in which the caudal mucus pore or slit has been actually 
observed, restricting Hyalina to those without it. We have 
not had an opportunity of examining all the speoies, but 
have failed to discover any pore in Tennessee specimens, 

* But not by Messrs. Fischer and Crosse in their magnificent work " fitudes but Jes 
Mollusques Terrestres et Fluviatilea da Mexique et du Guatemala" (page 150), where 
Zonite* and Hyalina are considered generically identical. 

f No mention of the caudal mucus gland in Z. cellarius is made in the monographs of 
Draparnaud, Moquin-Tandon, Beere, Forbes and Hanley, Gray or Gwyn Jeffreys. 
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received from Miss Law, of H. interna; it may, however, 
have escaped our notice, being often difficult of detection. 

The orifice of generation hi the genus Zonites is said to be 
at the base of that of respiration, below the collar, and not 
below the right eye-peduncle as in Helix. It may be much 
doubted, however, whether this be a constant generic charac- 
ter, as it is found in some species of the former much nearer 
to the head than the collar. 

The dart sac and dart were observed by us in specimens 
of Zonites demissus and Z. Elliotti. They have also been 
noticed by Morch (Moll . Dan. ) in Zonites ( Oxychilus) nitidus. 
The description of Albers and v. Martens must therefore be 
modified, as well as Moquin Tandou's assertion that no 
species of Zonites has the dart.* 

Subfamily Helicin^e. — The following description is to be 
substituted for that given at p. 67. 

Jaw in one piece, either smooth, striated, or ribbed, with 
or without a median beak-like projection to its cutting edge. 
Lingual membrane with crowded, quadrate marginal teeth, 
either dentate or serrate. 

The ribs are found in every degree of development, pass- 
ing quite across the jaw and denticulating -one or both 
margins, or only developed on the lower portion of the jaw, 
and crenellating the lower margin. The ribs are often al- 
most obsolete, or represented by wrinkles or coarse striae. 
They are present on the anterior surface of the jaw only, or 
on both anterior and posterior surfaces. They are distant, 
narrow, stout, few, or crowded, broad, stout and numerous. 
Their number is inconstant in the same species. They some- 
times are very broad, and seem like separate plates soldered 
to the anterior surface of the jaw, or to be formed by a 
folding of the jaw upon itself. When this appearance of 
folding into plaits is given it will generally be found that the 
plait-like sections are actually separated by distinct, but 

* Hence, probably, Draparnaud correctly reports its presence in Helix aigira. 
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delicate ribs. When by this form of ribs the jaw is divided 
into separate compartments, these compartments or plates 
are either vertical or inclined obliquely towards the mediau 
line of the jaw. Sometimes this last arrangement is de- 
veloped to such a degree that the oblique lines of separation, 
or delicate ribs, of the plates meet before reaching the bottom 
of the jaw, and a triangular plate is left at the upper centre 
of the jaw, its base being upward. This form of jaw is 
usually thin and membranous. It has been considered the 
characteristic of the subfamily Orthalicince, or of the Goni- 
ognatha by most authors. We, however, can treat # it only 
as a modification of the usual form of ribbed jaw, inasmuch 
as we find it in various degrees of development in Bulimulus, 
Bulimus, and even in Helix.* It will be seen below that we 
restrict the Ortkulicinw to those genera whose jaw is in actu- 
ally free, imbricated pieces. 

When the jaw is striated and not ribbed, the striae are 
vertical, or they converge towards the median line, as do the 
plates in Macroceramus and Cylindrella. There are often 
transverse strife also. 

The upper margin of the jaw is often extended into a 
stout membranous attachment, apparently of the same mate- 
rial and consistency as the jaw itself, and showing the same 
continuity of structure by the striae of the jaw extending into 
it without interruption. 

The jaw is found in every degree of consistency, very 
thick in most species of Helix, quite membranous and almost 
transparent in some of Bulimulw, in Macroceramus and 
Cylindrella. 

The cutting margin of the jaw is smooth, crenellated, or 
denticulated. It is simply concave, or furnished with a more 
or less developed beak-like median projection. 

In shape the jaw ranges from scarcely arcuate, long, low, , 
to horse-shoe shaped, short, high. 

* See our notes on Helix turbiniformis in Ann. N. Y. Lye. x, pi. ii, flg. 2. 
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We have not noticed in any of the Hdicidm the vertical 
median carina to the jaw, often present in the VitrinincB. 

Patula (p. 71). — We propose to recognise this as a 
genus, following the mora recent decision of von Martens 
(Pre use. Exp. p. 258). It will take precedence of the 
genus Helix. To the description of the shell and animal 
already given, we may add that in the American species the 
jaw cannot be said to be ribbed, as usual in Helix. On that 
of several species, however, there are subobsolete ribs or 
wrinkles near the cutting edge, which they sometimes crenel- 
late. The prevailing type of jaw seems to be such as we 
have figured for P. alternate (p. 75). 

Lingual membrane as figured on p. 75. The marginals, 
however, are serrate iu P. aster i&cus. In the other species 
they have one long, inner, oblique, blunt denticle, and one 
or more short, side denticles. 

For the description of the jaw and lingual membrane of 
the genus Helix (p. 69) may be substituted the descriptions 
given by us above for the jaw and lingual membrane of the 
subfamily Helicince. We have noticed in the genus Helix, 
as now constituted, every form of jaw which we have de- 
scribed at length above, except that having angular upper 
median plates. 

With the exception of Patula, we still retain the genus 
Helix in the sense in which it is used by Albers and von 
Martens. With all those who have studied the genus, we 
are aware that it contains numerous natural groups, many of 
which appear to be sufficiently well marked to warrant their 
being recognized as distinct genera; space, however, does 
not permit of our considering this part of the subject. 

Genus BuLiMULUS (p. 191). — To the description of the 
jaw must be added, " often presenting the appearance of 
K separate plates, sometimes arranged obliquely towards the 
central line, so as to form an upper triangular plate, as in 
Cylindrella." This last form is usually thin and almost 
transparent. 
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Subfamily Orthaliouub (p, 212).— The following de- 
scription of the subfamily must be substituted for the one 
given. * 

Jaw composite, in numerous free, imbricated pieces, 
usually with oblique sutures towards the centre of the jaw, 
leaving an upper, angular, median piece. No median pro- 
jection to the cutting edge, which is serrated by the lower 
angles of the separate pieces. Lingual membrane with mar- 
ginal teeth crowded, quadrate, usually broadly dentate. 

It will be observed that we include only in this subfamily 
the genera whose jaw is actually in separate pieces, not those 
in which the jaw is in one single piece, though in plates 
formed by the ribs being arranged so as to give the appear- 
ance of separate pieces. We do not, moreover, use the term 
Orthalicince in the same sense as Goniognatlia of some 
authors to comprise all the genera whose jaw has an upper 
angular, median plate. This last form of jaw is found in 
Cylindrella^ Macroceratnus, Pineriay and in some species of 
Bulimulus, but not in JPunctum* We do not recognize it 
as of value in dividing the Helicidce into subfamilies* We 
base this subfamily ( OrthaliciiKB) solely on the free, imbri- 
cated pieces of its composite jaw. 

The description of the genus Achatina (p. 212) is to be 
entirely omitted. We adopt Liguus as a genus, and add the 
following description of the jaw and lingual membrane. 

Jaw arcuate, ends attenuated, pointed ; composite, being 
in numerous separate, free, imbricated, triangular pieces, 
with sutures inclined obliquely to the centre of the jaw, so 
as to leave an upper median, angular piece. Cutting edge 
with no median projection, serrated by the lower angles of 
the oblique pieces. 

Lingual membrane with long, quadrate teeth, pointed or 
simply with a broad, recurved cusp. 

Orthalicus.— The following description of the lingual 
membrane must be substituted for that given at p. 215. 

Long, broad, with numerous rows of long, four-sided, 
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narrow, uniform teeth, bearing a broad, expanded, recurved, 
gouge-shaped cusp. 

Genus Stenogyra (p. 228). — Central teeth of the lingual 
membrane very small, tricuspid ; laterals large, subquadrate, 
tricuspid, middle cusp very large; marginals subquadrate, 
obtusely denticulated. 

Subfamily Succininje (p. 255). — To our description of 
the lingual teeth must be added, "marginal teeth quadrate, 
crowded, dentate or serrate. " 



Note on Helix inversicolor Fer. and other species from 

Mauritius. 

While the foregoing paper was being printed, we had, # 
through the kindness of Mr. J. G. Anthony, of the Museum 
of Comparative Zoology, Cambridge, and of Mr. J. H. 
Thomson, the opportunity of examining the animals of Helix 
inversicolor Fer., H. leucostyla Pfr., H. rufozonata H. Ad. and 
H. militaris Pfr., received from Mr. Pike, the United States 
Consul at Mauritius. The results of such examination are 
so interesting that we now publish them. « 

H. inversicolor and H. rnilitaris arc placed by v. Martens 
in Helicacea 9 genus Helix, the former in the section Caraco- 
lus, and the latter in Stylodon, but both, as well as H. 
rufozonata and leucostyla, rather belong to Vilrinea, genus 
Nanina of that author's classification. Indeed our figure of 
the lingual dentition of Nanina cabias, Benson (Am. Jour, 
of Conch, vii, pi. 17, fig. 6), almost equally well applies to 
the species under consideration, as will be seen from the 
following description 'of their dentition. 

The jaws stout, arcuate, high, ends slightly attenuated, 
blunt; anterior surface with no ribs; cutting edge with a 
decided, blunt, median projection. 

Lingual membrane long, broad. Central and lateral teeth 
in horizontal rows, in shape as usual in the Helicidce. Mar- 
ginal teeth in oblique rows, aculeate, bluntly bifid, decrcas- 
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ing in size as they pass off laterally. In Helix militaris 
there is about an equal number of laterals and marginals. 

The resemblance of these species to the genus Nanina 
holds good also in the external characters of the animal. 
The tail is long, gradually tapering towards a blunt 
extremity, which is bifid, being separated into two dis- 
tinct processes by a transverse, triangular, deeply-seated, 
mucus pore. There is a distinct locomotive disk to the foot. 
Down the centre of the back of the foot is a distinct line, 
from which the granulations run obliquely down to a hori- 
zontal line of furrows bordering the edge of the foot. This 
horizontal line rises over the extremity of the tail, above the 
process which overhangs the mucus pore. 

These species must certainly be removed from the genus 
Helix, and even from the Helicince, and placed among the 
Vitrinince in the genus Nanina. 
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